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The 600-acre. Big River Mine Tailings site was for 30 years the
repository for mine tailings containing significant quantities of lead,
cadmium, and zinc. The site is bounded on three sides by a horseshoe
bend of the Big River. This site presents several complex problems
including water“and wind erosion, and the possibility of leachate from
the on-site landfill releasing lead (Pb) and- other heavy metals to the
ground water and surface vater. .

Past investigaticns have documented hugéiinfluxés'of mine tailings
into the Big River. Severe water erosion has changed the benthic zone -

of the river. The river bottom is covered with a layer of mine tailings
where it abuts the site and for several miles downstream. The physical
state and chemical- characteristics of the . river bottom have been
altered, and elevated Pb levels have been reported in bottom-feeding
biota. - '

Wind ~erosion and airborne dust is also a‘major problem at this
site. In certain areas mine tailings are entering the river via wind
erosion. The tailings material is dolomitic. sand and silt that is
easily suspended in the air. During the reconnaissance this problem wvas
especially apparent: winds were very strong and - created a suspended
particulate plume that traveled at least a mile over the town of Des-
loge. Inhalation of. this dust, which conta1ns, 1ead, cadmium, and zinec,
could be a potential health hazard. oL

The St. Francois County Environmental Corporation landfill is loc-

ated on the site. "The primary environmental concern about operating the

landfill in the lead, cadmium and zinc- laden ‘mine tailings is the acidic
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dolomitic formation,- the ground water is alkaline. Therefore, the
potential for Pb-contamination of the ground..water is reduced signi-
ficantly. e : e

Although there-is justified concern about having the St. Francois
County Landfill YTocated in the tailings pile:= Landfill leachate tends
to be acidic. If the landfill leached a considerable amount of acidic
material then this could release the Pb contained -in the mine tailings.
Because the permeabil1ty and porosity of the tailings are high this
potentially released Pb could migrate into the-:.ground water and then
into the Big River.. The landfill creates potential for ground wvater and

surface wvater con taminatlon

Surface Yater Route . ,>

Because the Big R1ver Mine Tailings site is-adjacent to the Big
River the potential-—for surface water contamination exists. The
drainage from the site flows directly into the Big River. Results of
studies on the chemical characteristics of ‘the~ water in Big River show
that the Pb content 1s elevated around mineﬁtailings piles and down-
stream when compared to background samples. Most samples analyzed were
below the 50 ug/l Maximum Contaminant Level, which is consistent with
the 1low solubility of Pb in alkaline water. =Though the benthic zone of
the Big River is . lined-with mine tailings, the high pH of the water
controls Pb solubility. - L Ee

Air Route

The tailings at the Big River Mine Tailings site are a ground,
dolomitic powder containing lead, cadmium, and- ~zine. The tailings are
easily airborne and.carried off site. This creates . a. problem with total
suspended particulates as well as lead- laden_particulates that also are
suspended in this material (Photo C-1, Appendix C). -

Receptors

The prinéiaglg?eteptors of the lead coﬁfgﬁfhh;ipn from the heavy
metal contamination are: ) : '

o people - whdf‘bteath the lead- laden . suspended particulates.
Approximately 4,000 people in Desloge are located within a mile

of the site,
o bottqmifEEdingkfish of the Big Ri§er;%éhaf?i”'

o those who consume the contaminated,bdttom—feeding fish of the
Big,Ri!gr.i;; S
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Direct Contact

The employees of- the on-site landfill atékéaﬁsféntly exposed to the |
mine tailings while-at work. Also, many people.use. the tailings piles
for recreational purposes such as riding all:- .terrain vehicles. This
activity creates dust and increases wind erosion..

e A R
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-~ SECTION 1: INTRODUCTION. -

The EcologQ_éhd Environment, Inc., ?iei&jInvestigation Team (E &
E/FIT) was tasked by the U.S. Environmental. Protection Agency (EPA) to
conduct a Preliminary Assessment (PA) of the Big River Mine Tailings
site near Desloge, Missouri. The tasks author1zed under Technical
Directive DoduMéntlﬂ(TDD) #F-07-8711-039 vere. to' gather and review
background infofﬁation, conduédt a site _reconnaissance, prepare a
preliminary asséésment report, and submit:;h‘Updated EPA Preliminary
Assessment FOrm“iO7b—12. _xm' :

A site reconnaiésance vas conducted by E & E/FIT member Robert
Overfelt on'jéhuary"25 1988. Site conditions were documented with
photographs (Appendix D). e ' '

The site was brought to the attention of ‘the. Reg1on VII EPA because
mine tailings. contalning lead and other heavy ‘metals were entering the

Big River due to erosion. A high potential for ‘heavy metals contamin-

ation of the Big River exists at this site.w,p‘ -
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SECTION 2: SITE DESCRIPTION AgbntSTORY

2.1 SITE DESCRIPTION S

The Big Rinérhhine Tailings site is located in_S;. Francois County
approximately one- half mile northwest of Desloge, -Missouri (Figure 1).
This area of southeast Missouri is known as the "01d Lead Belt" and was
formerly a major producer of lead. The coordinates of the approximate
center of the 31tg arg 379 53¢ 11".4 north latitude and 90° 33’ 00".0
vest longitude (Ref*“i) e

The Big RiQéE Mine Tailings site covers _approiimately 600 acres
(Figure 2). 1t consists mainly of mine tailingé ‘ranging from 0 to 100
feet deep (Ref. 2). ‘A sanitary landfill and landfill office are located
on the south 'end of the site. The landfill is ’operated by the St.
Francois Counfy‘Envinbnmental Corporation which,-has a state permit to
fi1l approximately -60 acres (Ref. 3). Théré‘afé_six monitoring wells
installed arouné ihéjiandfill and the well logs-are included as Appendix
B. The majorit&%Gf the site is situated vithin a horseshoe meander of

the Big River-(Eignng 2).
2.2 SITE HISTORY = . e

The 600- acre ‘Big River Mine Tailings site is.. the result of 30 years
(1929 to 1958) of stockplling lead mining wastes from a mill which vas
located just vest of “the Desloge City limits (Ref 4). After pro—rr
cessing, the - tallings vere transported to :the site via a slurry
pipeline. Tailings ponds vere formed when the. taillngs settled out. The
St. Joe Minerals Co:poration owned the tailinggagite until 1972 when it
donated the majority. of the site, 502 acrés;;id St. Francois County

(Ref. 4). Apg;ékimately 100 acres, which is located directly east of
the present-day ;1§ﬁdfili, is still owned by St. Joe Minerals. An
immense minertail{nés pile, estimated between;?S --and 125 feet high, is
located on the St.rjné"Minerals property (Ref._3ji(Figure 3).

2-1
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After acquisition of the 502 acres;-StJ-ﬁrancois County leased the
land to the St. Franc01s County Environmental Corporation (SFCEC) (Ref.
5). In 1973”the non profit SFCEC established A sanitary landfill on
approximately 60- acres of the southwest section>vof the mine tailings
pile (Ref. 2 and 3). Bryant AuBuchon, manager of the SFCEC landfill,
stated that the landfill excepts typical,gresidential refuse and debris
and that the—erefuse is not separated.,in;Q:specified cells (Ref. 5).
Hudwalker arid Associates, Inc., a consulting engineering firm located in
Farmington, —Missouri,,has administered landfill operations and main- -
tenance of the tailings pile for the 1ast three years (Ref. 3).

Marvin . Hudwalker of Hudwalker andhhssociates, Inc., was present

during the reconnaissance He stated,tthatiﬁineitailings vere used as

daily cover on_the trash and that vhen a cell_is filled a one-yard thick__ri

clay coverfis“abblied and grass is planted5'5ﬁuring the reconnaissance, -
the filled landflll cells were noted to have a contlnuous cover and the
area wvas relat1ve1y clean. L

A review'of'~the Missouri Departmentrof"Natural Resources (MDNR)
files regarding the landfill revealed that _the landfill operation was
very inadequate before Hudwalker and Associates took over administ-
ration. The facillty vas cited numberous times for various violations.
Photographs “from repeated inspections ”off,the landfill depict large
amounts of refuse with no cap or vegetated cover (Ref 9).

Accordlng to a 1977 University of Missouri Columbia report, the
area experienced a severe storm eventlinvolving the section of the.
tailings pile known as Gap "A" which is located adjacent to the Big i'
River -on the southeast side of the horse shoe bend (Figure 3)..
This portion of . the mine tailings pile. became supersaturated and

collasped, releasing its contents into the Big River (Appendix D, Photo’

c-3). Although the exact quantity of mine tallings that washed into the o

river is not known, estimates suggest that_ the ‘quantity may have been as )
much as 50 QOO;_cubic yards (Ref. 3),i(Figure 3). Yhen the MDNR h
discovered ‘thisﬂvrcatastrophic event, they " requested that the
Environmental Protection Agency Surveillance and ‘Analysis team (SVAN)
conduct an exten51ve investigation of the Blg River. The SVAN conducted
this survey in 1ate 1977, and the general j:

2-4 .
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findings, based on éqhatic population déné&ty<féﬁdzdiversity, wvere that -
the Big RiveETWaSQdegraded by the mine tailings-that entered the river.
The degradatiénfﬁas~mainly the result of pﬁysiEéizchanges in the benthic
zone of the rivé?éfather than chemical toxig}i?éof the river vater (Ref.
2). .- , S -g,
In 1980 the F};éouri Department of Conséf§;T}6n submitted evidence
that some fish 'sampled downstream from the;tailiﬁgs pile contained elev-
ated levels of lead (Ref. 2). This report concluded that the high con-
centrations of ‘léad were found in the edih}é7¥isShe,of fish found in the
Big River downstream from the location whggéﬂ mine tailings had entered
the river during the rupture in 1977. Thgj&igﬁést concentration found,
1.30 ppm, vas-found in sample nine from‘Tfou;;éblden redhorse fish col-=
lected immediételyrdownstream from the éokléspedleesloge tailings pile
(Ref. 6). The VWorld Health Organizations- (WHO) dietary limit for lead
is 0.3 ppm (Ref 6). . T

As a result of these findings, the state of Missouri issued a press
release cautioning local residents not to eat “bottom-feeders taken from
a 50-mile stretch of the Big River from thetgi;y of Leadwood (near the
Desloge tailingsgp{;g) dovnstream to Vaéhinégggrstate Park (Ref. 7).
Since 1980 numerous research projects have_focusedron the impact of the
mine tailingg_piies in the 01d Lead Belt on the Big River. Results of
various studieé of the mine tailings and their effect on the Big River
will be presented in Section 3. e

By Decemberu1981 St. Joe Minerals Corporatlon, under a cooperative .
agreement wifh-iheistate of Missouri, began remedial action on the pile:
in an effort to fill the erosional gaps and stabilize the pile (Ref. 8).
Many shallef erosional events have beeﬁjﬂoéUmented since the massive
release in 1977:755ection 2.3 will detail_;ﬁékbast and present erosional
problems aS~wel;;?§;the,efforts undertaken;;ngfahilize the piles.

In the'spring of 1985 the Desloge Tailings Tésk Force was organized -
to deal with the exist1ng problems of the Desloge Mine Tailings site.
The Task Force, organ1zed by St. Joe Minerals, cons1sted of represent-

atives from St Joe Minerals, the landfill, and MDNR, as well as local
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officials a"§4i§£h€r$: Specific activities iof the Task Force are
detailed in Section 2.3. The Task Force- focused on three primary ob-
jectives:' e T e

1. Prov1de'“adequate site superv1s1on t0"ensure proper repair and

maintenance
2. Develop and _implement short—tepm%neéshres to stabilize the

3. Develophsriong—term stabilization'pianjfor the site.
Landfill_'authorities requested arperMit_fron;the state of Missouri
to expand operation into 200 additional acreS~of5the tailings pile. .In
January 1987, as & result of this proposed_ enoénsion, the MDNR requested
that six monitoring vells be installed around the existing landfill to
determine whether the ground water containegégsignlficant quantities of
landfill leéchatg'fRef. 3) (Figure 25"<The;4nell logs for these six
monitoring wé115«are included as Appendix ‘B.: Water samples have been
taken 'from\theyfneils but the results of ‘the analyses have not been

received.

2.3 STABILIZATION EFFORTS o

After the massive release of mine tailings into the Big River in
1977, efforts to.stabilize this mine tailingsmpile vere initiated. A
number of reMedial efforts have been aeeompliSheo The reports from
several agencies "detail the problems that exist at the site and presnet
solutions to. these ‘problems. -
A comprehensive report prepared in 1980 for MDNR by the University

of Missouri Colnmbia (UMC) College of Engineering characterizes the

major environmental concerns at the site including water and wind ero-

sion and the apparent hazard of constructing‘a landfill in the tailings
pile. The UMC“investigation concluded that ‘the-tailings pile contained
numerous points where tailings are entering the Big River due to water
erosion. The UHC team designated six gaps, which vere labeled alpha- '
betically around the pile starting on the: southeast side (Figure 3).
Erosional rgaps G, H, and I developed after the report vas completed and ~

have been labeled:as they occurred. Tt

2-6
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The originai?drainage structures placéd*by;tne mining company are
illustrated in' Photo C-14 (Appendix D) These. concrete drainage
structures were ‘¢onstructed to drain the water from off the tailings
pile. During. the E. & E/FIT site reconnaissance, it was noted that
drainage structure #1 near Gap A vas totally- collapsed and wvas no longer
functional. According to the UMC report, drainage structure #1 became

blocked and this blockage led to the massive erosion which occurred in

1977 at Gaps A and B. The UMC report recommended_that the major erosio-
nal gaps be filled with a suitable fill Amaterial and the area reshaped
to reduce furtner"erosion. Further, the?report suggested that the

drainage "strUCture located near Gap A be-alteged to minimize the chance .

for overflow (Ref 4). '

Vind erosion and the associated blow1ng of lead laden dust is also

a major concern (Appendix D, Photo C-1). - There the tailings pile rea-

ches the river bank in two area (Figure 4y, "~ During the FIT reconnais—

sance, it was_rnoted areas #1 and #2 thagf:the_w1nd vas eroding the

tailings overnthe> steep incline. As tailings "accumulate, and their

angle of repose is exceeded, they collaspe;jand fall into the river -.

(Photo C-2). Thepmajor problem at area'#iéis'thehriver undercutting the
bank, which eventually could lead to a collaspe of the tailings in the

area into the.riyeri(Photos c-12, C-13). ﬁfnd?erosion is generally from

vest to east, uhich produces a continuous movement of the tailings |

tovard the east. . Because the tailing are a~very fine, dolomitic sand or

silt sufficient wind velocity creates a tallings dust cloud. During the -

site reconnaissance this occurrence was observed to be a serious problem

(Photo C-1). A dust plume originating from the site was transporting

dust at least one mile to the southeastt;iﬁind}speeds on that day in-

cluded gusts up to 35 miles per hour.

The UMC- report recommended that a studﬁ_be undertaken to assess the

possibility = for plant growth to be established on the pile to control -

wind erosion. ~ Plant life is very difflcult torestablish in this en-

vironment for several reasons:

o A serious nutr1ent deficiency exists in the tailings;

o Vind. erosion prevents establishment; seedlings,

0 Moisture cannot be retained, especially on the slopes, due to
the'porous nature of the tailingsj—and,
o The lead. content of the tailings may cayse plant sterilization,

preventing reseeding by existing plants
2-8 e
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Because of these deleterious conditions}”natural plant growth on
the pile is aimost”non—existent. This experimentation wvas suggested as
an attempt to establish a method for maintainingia’vegetative cover.

The UMC report considers the landfilleoh::site to be a serious
potential problemlsiThe liquid runoff (leachatgjtthat results from a -
landfill 1is typically low pH and contains lérgeeqyantities of organic
material. .Ifgthése . conditions exist it is very possible that heavy
metals could he“IEached from the tailings and‘Transported to the Big
River. 1In thé‘fﬁﬂﬁ*fépbrt, tests vere conductéd by extracting mine
tailings with nitric acid, distilled water, and ethylenediaminetetra-
acetic acid (EDTA):' The nitric acid”fextraction represents total
quantity of metals.'in the tailings The' dlstilled water extraction
represents what is ‘released by the movement of rain water through the -
tailings. The EDTA ‘extraction represents the potential for extraction
by landfillfleachate (Table 1). Metals that .are-extracted by landfill .
leachate would"alsélbe'chemically bound byﬁoréanics'and might remain in
solution after?entering a body of water sUchﬁ as:the Big River. During
the reconnaissance the area wvhere landfiliing'mas complete and soil
cover was appiied was observed to be much more stable than the adjacent
mines tailings. However, the benefits °f¢§9}1 ‘cover are offset by the
potential for. landf111 leachate to release‘lead’énd other metals from -
the tailings (Ref 4) :

These three probléms of water erosion, ‘wind erosion, and the land-
fill are considered the primary concernsratathe<Desologe tailings pile.
When the UMC report was submitted in 1980, no'rémedial action had begun.
However, Joe Minerals Corporation began remedial activities in 1981
that are continuing u‘;“_" _

In December. 1981 St. Joe Minerals Corporation?began filling Gaps A,
B, C, and D. This remedial action was comoleted_in January 1982 (Ref.

8). C. G Mattson, Project Manager, St. Joe Minerals Corporation, pro-

vided a summary of~ “the remedial activity and Tmaintenance performed since 7
the initial work on Gaps A, B, C and D.  _ -_;'}ié

Inspections _have been performed at- tleast once per month from -
December 1981 to the present by St. Joe Minerals and/or the engineer for

the 1andf111 Inspectlons also are made after or. during heavy rainfall

2-10 el




Table 1 o
; . Metal Analyseq of Tailings 'fiffjé."
§ Big River Mine Tailings Desloge, Missouri k T

: University of Missouri- Columbla College of Engineeringw .

-."t -

Vater EDTA . HNd;?—J' Water ’*EDTA A HNO3
20 2,200 ~2,400 26 7200 850

N.D 3.2 14 N.D - .5.8 25
: 3.4 220 . 680 14 230 1,000

gN.D. is not detected.
jVWater: Represents rainfall through tailings.
JEDTA: Ethylenediaminetetraacetic acid and represents. 1andf111 leachate
; through tailings. e

{HNO,: Represents total metal—content in tailings. == .

3
I Ref. 4

The inspections consistﬁéﬁ confirming that all drainéée struc-

are functional and that no observable defects have occuttéd*in the

ing berm. T T T . %ﬁ;?'f;_

n April 1983 two small gaps, des1gnated Gaps G and H wvere formed

nusually heavy rainfall ngrtopped the retaining berm (PhojgiC-B).

aps were filled and~a~22—innh" steel pipe drainage rétfﬁcture wvas
in each. In October 1984, 1,500 feet of fence waé placed along

ase of the chat pile and the area north of the fence was "seeded,

ized, and covered with strav mulch. This fence was built to

rce a dune formed by a wind fence placed in 1980. - f*téf;g-«
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In April 1985 Gap "I" was formed‘:whenzheggy rainfall topped the
retaining berm.' The gap was filled and a 22- inch steep'pipe drainage
structure wvas establlshed At the same time,; 2 OOO feet of snow fence
was placed in the area of the break to build up the retaining berm with
wvind-blown material. The open channel sp;;lyey cut that drains the pond
area was deepened'and a diversion ditch wasacot>;cross natural ground to.-
keep waterffromtflowing into the Gap "I"gireaAtPhoto C-10 and C-11). A-
diversion - dike was built through natural ground so that water diverted .
by the landfrllroperatlons would not flow into Gap "E" (Photos C-15,
C-16 and C-17). " - ,:“” |

In. October 1985, the aporoximately—ZOQégfes of tailings that com-
prose the major portion of the Gap "I"'drainaée area were fertilized and
seeded. DGringQLhe_FIT reconnaissance it was. apparent that the veget--
ation in tnis.particular area was groyingrwell;gnd had stabilized the
area. It enoﬁld -be noted that this area is flat and stable relative to
other steep_sloplng, dune-like areas t@é}fgiéo= exist on the tailings
pile (Photo C- 9) . o | '

In March’ 1986 10,000 Black LOcuSt}treES " were planted on the

Desloge ta111ngs area, some 7,500 of them uere—planted in the Gap "I"

drainage area -that vas sown in October 1985. - During the reconnaissance
it was apparent “that the seeding of Black Locust in this area was very )
successful. Some trees vere approximately 12 feet tall (Photo C-9). In
February 19877 15,000 Black Locust trees were planted on the approxim-
ately 15 acres of tailings that form - the drainage area for Gap "G"
(Photos C-6 and .C-7). o

The latest-activity vas in Septenoer;andﬁbOctober 1987 when some

20,006 feet ofiwind fencing was installeoion-the'upper portion of the

tailings -area. ’ During the FIT reconnalssance it vas noted that much of

0'a recent storm. Recon-

this fencing was damaged or blown down due
struction of the fencing, as well as re1nforcement, are planned. It was
obvious that™ “the wind fencing was controlling some movement of the sand-
like material but it is ineffective during ~stronge1 vinds (Photos C-4
and C-5 ) (Ref ‘8). ) '

In 1985 the Desloge Tailings Task Force contracted the engineering'

firm Burns- anqﬂrMcDonnel, Inc., to developz_a long-term stabilization

plan. The’-in&estigation and report fwésalfonded 25 percent by the
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Table.2

Site History and Stab1lizat1on Efforts

Chronoloéy?gfﬁPertinent Site Events

Date -
1929-1958- _ Mining occurred and ta111ngs vere deposited in slurry
S form. : :

1973 = - 8t. Joe Minerals Cdrbofétion donated 502 acres to St.
Francois County. St.”Francois County leased the land
to the St. Francois County Environmental Corporation
vhich opened the-existing landfill.

1977 . Collaspe of ta1lings:in+Gaps A and B; SVAN reports

- degradation of Big River due to influx of tailings
during collaspe.

1980 _lMissour1 Department of ‘Conservation determined elevated

' Pb levels in bottom—feedlng fish and issued a press
"" release cautioning 1ocal re51dents not to eat these
fish. .

1981 - St. Joe Minerals gegaﬁ*remedial activity in an attempt
to stabilize the tailings,

1983 ] Gaps "G" and "H" were formed by overtopping of the
retaining berm. _ i

1984 -~ 1,500 feet of wind'feneing;installed.

1985 - Desloge Tailings Task:Fbrce vas organized Gaps "I" was
formed by overtopping Burns & McDonnel long term
stabilization plan 20 acres near Gap "I" were seeded,
and appear to be growing well

1986 10,000 Black Locust trees planted near Gap "I".

1987 Monitoring wells installed around landfill. Some 15,000

Black Locust trees. planted near Gap "G". 20,000 feet of
wind fencing installed.

=============5===============================&=======================:=======
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landfill _corpo;;tibn'and 75 percent by Sttijgéfﬂinerals. The Burns and
McDonnel propose;fbas highly criticized;begégee it included creating -
several ponds on_ the tailings pile to control, énfface runoff (Ref. 10).
Because of the proven instability of the tallings, the plan to create
ponds on,,the plle wvas not considered a satisfactory solution. The

chronology ofrthe “significant stabilization ‘efforts is summarized in
Table 2. . - - . '

In April 1987 the Soil Corservation Service proposed some stabiliz-
ation plans for,the site to the Desloge Mine Tailings Task Force. They -
suggested ’Eivetting the surface dra1nage “~away from critical erosion
areas and planting some test ' plots to dg;ermine,what methods might beA
best for revegetEtiOn (Ref. 11). Curtenéiniens are to carry out reern
vegetation {eeéénlot experiments in an'a;fQééE to determine what plantse

and planting methods are best suited to the minertailings.

2.4 SITE CONTACTS BIG RIVER MINE TAILINGS

1. Marvin Hudwalker
Hudvalker- and Associates, Inc., Consultlng Engineers
Professional Engineer TR
Farmington, Missouri
(314) 756-6775

2. Bryant- AuBuchon CoEeTeEL
St. Francois County Environmental Corporation
Landfill Manager
Desloge, Missouri
(314) "431-4768

3. C. G. Mattsen -
St. Joe Minerals Corporation
Project Manager ST
Irvine, California
(714) 975-5269 s

4, Jim Burris
Missouri Department of Natural Resources
Director. - Poplar Bluff Regional Offlce
Poplar. Bluff, Missouri - -
(314) 785- 0832 o

*5. Gene Gunn I
U.S.-EPA T
Superfund Contact T

~ Kansas City, Kansas S e
(913) 236 2856 '
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SECTION 3: WASTE CHARACTERISTICS

It has been determ1ned that the ming‘tailingé located at the Big

River Desloge Tailings pile contain signlficant amounts of lead, cadmium

and zinc (Ref. 10). The tailings from the pile are migrating into the

river and ambient air via water and wind erosion. Therefore, it is
possible that. these heavy metals constituents, may be contaminating the
river and the air, This section will discuss the three heavy metals of
concern (lead “‘cadmium, and zinc) their characterlstlcs, potent1al
hazards, and~ releVant EPA Hax1num Contamlnant ~Levels (MCL).

Lead ex;sts in nature mainly as 1ead sulfide (galena). Other

common forms. areAlead carbonate (cercissite), “lead sulfate (anglestie)

and lead chlorophosphates (pyromorphite): - Stable complexes result from

the interactlon of lead with the sulflydryl, ;carboxyl, and amine coor-

dination site found in living matter. The" toxicity of lead in water is:

affected by pH, ‘hardness, organic materials, ‘and _the presence of other

metals. The- aqueous solubility of lead ranges from 500 ug/l in soft

water to 3 ug/l in hard vater (Ref. 13).

Lead 1s a tox1c metal that tends to accumulate in the tissues of
humans and other‘animals. Although seldom»seen in the adult population,
irreversible aamage to the brain is a frequen; result of lead intoxic-

ation in chilﬂfen _ This most commonlyi’results from ingestion of

lead-containing paint found in older homes. Tne-major toxic effects of

lead include,anﬁm1a, _neurological dysfunction, “and renal impairment.

The most eomméi;_symptoms of lead poisgniﬁi{ ~which usually develop

slowly; are ‘anem}a, severe intestinal 'crampS{ paralysis of nerves
(especially  the. arms and legs), loss of appefite, and fatigue. The
Maximum Contaminant Level (MCL) established for. 1ead in drinking water
is 50 ug/l (Ref 14) The National Ambient Air Quallty Primary Standard

S e o

for lead in the a1r -in a calendar quarter is 1 5 ug/m (Ref. 15).
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Cadmium - bccu;s'mainly as a sulfide salt,éfréquenfly in association
with zinc and:leacropes (Ref. 13). Accumularicﬁ of cadmium in soils in
the vicinity:bf {mipes and smelters may"fesulf in high 1local concen-
trations in Hearbyc vaters. Cadmium 1is déposiced and accumulated in
various bodyifiéEues. Cadmium may function in:or may be an etiological
factor for various'  human pathologicalj-précesseseincluding testicular
tumors, renal dysfunctions, hypertension,::etteriosclerosis, growth
inhibitioﬁ,' chronlc diseases of old age, and. cancer (Ref. 13). The MCL .
established for. cadmium in drinking vater, is 10 ug/l (Ref. 14).

2inc is_ usually found naturally as a*—sulfide and if is often
associated w1th other metals, especially lead, copper, cadmium and iron.
It is used 1n{ga1van;ging processes and in preparation of alloys. 2inc
is essential—,accl‘beneficial in human. metabolism Community water
supplies teSted;§§§e contained 11 to 27- mg/l w1thout harmful effects.
The toxicity of zihcr compounds to aquatic animals is modified by en-
vironmental factors. An increase in tembérature» and reduction in dis-
solved oxygen increases the toxicity -of. zinc for fish. Toxic concen-
trations of zinc compounds cause adverse changes in the morphology and
physiology of.j1sh (Ref. 13). The final-;sgconda;y.MCL established for
zine 1is 5,000. ug/l (Ref. 14). No -primary MCL for zinc has been _
established ,7 } :;;

In a study prepared by the University of Missouri Rolla, the"
Desloge ta111ngs pile was sampled extensively (77 samples were taken)
for its lead, cedmium, and zinc content. Geiues for lead range from 826
to 6, 200 ug/g. with ‘a mean of 2077 ug/g; cadmium ranged from 6.8 to 78.6
with a mean of 267ug/g Zinc ranged from 233 to 3,990 ug/g with a mean
of 1,226 ug/g.:rSeetAppendix D for complete-sample results (Ref. 12).

el - 3-2 —7 ‘1:
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© SECTION 4: PAST INVESTIGATIONS

Numerous 1nvestigations regarding the effects of mine tailings onh

the Big River have been completed since the -massive erosional event in

1977.  This »sectlon will address thezlsignificant results of this

research. - -

4.1 METALS IN BIG RIVER VATER AND SEDIMENT = .
In a renort submitted by the NationeI'FiSheries Research Laboratory
the metals content 4n river water and sediment vas measured at different
locations along the Big River (Figure 5) The Irondale and Mineral Fork
sample 1ocations were considered control- areas “While Desloge, Vashington
State Park, and Brown s Ford sites are 5 m11es, 37 miles and 60 miles,
respectively downstream from the Desloge Mine Tailings pile.

Water sampling was done during low, medium, and high flow. Total
metals and dissolved metals were measdted for Iead (Pb), cadmium (Cd)
and zinc (Zn) " The highest total Pb (0. 68 mg/l) wvas found at washingtOn '
State Park and the ‘highest dissolved Pb- (O 026) occurred at Brown'’s Ford
(Table 3). The dissolved Pb concentrations vere all belov the 0.05 mg/1
MCL for Pb Cd and Zn concentrations were all within established MCLs

for these compounds ,
Sediment -samples were collected - from corresponding locations on the

Big River.. Total -sediment Pb concentrations vere highest at Desloge
(2215.0 ‘ug/g) -and tended to decrease- with distance downstream. This
value is similar to the Pb content found. in _the tailings at the Desloge
pile (Appendix D). Total Pb concentration was ‘lovest (49.6 ug/g) a

Irondale. Concentration at Mineral Fork Were substantially higher than

rat other locations. This is

at Irondale, though vere lower here theA
probably attributable to the past Pb mining or on-going barite mining
activities— in ‘the Mineral Fork vatershed. . These sampling results show

how the mine tailings had affected the: benthic zone of the Big River at

the Desloge mining pile and for several miles downstream (Table 3) (Ref.
16). R A
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: Table -3
~ Metals Concentrations in Water Samples Collected -
in the Big River
.. Big River Mine Tailings;:Desloge, Missouri

Location - Flow P - Cd Zn
Stage T - (CFS) D T— . D T D - T
Mineral Fork T - o -
Low 7 29.6 0.005 0.009" =-0.001 " 0.001 <0.01 <0.01
Med. T 160.0 0.006 0.005: - 0.001 0.001 <0.01 - <0.01
High . 505.0 0.005 . 0.009 0.001 0.001 <0.01 <0.01
Brown’s Ford - = el T
Low T 95.6 0.005 0.001 0.001 0.02 - 0.03
Med. " —. 650.0 0.007 .. 0.001 0.001 0.01- . 0.03
0 0:.001 0.001 0.05 .. 0.17

High - - - .11900.0 .026 0.440

Hashingtoﬁf?’ SR

State Park’ Sl .
Lov  -... 70.2 0.009 0.091., '€0.001  <0.001  0.01  0.04
Med. - . . 490.0  <0.005 0.140 - 7¢0.001  <0.001 0.0l 0.07
High 11395.0 0.021 0.@89 - €0.001 <0.004  ——me- 0.22
Desloge ~— @ e
Lov . - 45.3  0.020  0.041 "0.002  0.004  0.31  0.36
Med. _ © 0 298.0 0.010 0.085 ~ -0.001 0.001 0.06 0.11
High --%=-932.,0 0.012 0,110¥f=r0.002 0.004 0.10 0.16
Irondale ,;q ,,,;7}a .
Low - .. 7.1 0.005 0.005 - 0.001 0.001 <0.01 <0.01
Med. .. = -160.0 0.005 0.005 ~ 0.001 0.001 <0.01 <0.01
High ~4-300.0 0.005 0.005 = 0.001 0.001 <0.01 ° <0.01
Reporting,qnit is mg/l. A;
? NOTE: CFS = Cubic feet per second. =~~~
? " 'D-= Dissolved Metals; T = Total Metals.
% Source: jﬂgfiohal Fisheries Research-Lépéfétory Report (Ref. 16).
R 4y ;




E L Table 4 . _
. ‘Metals Concentrations in Sediment Samples
L Collected in the Big River
Big River Mine Ta111ngs, Desloge Missouri

Location 7 S - Pb '~>;f-':¢’;a- Cd Zn
Irondale 49.6 Tl 1.62 64.9
Desloge .. . 2,215.0 . - 29.96 1658.4
i WVashington State: Park 1,843.4 ;Jﬂ' %1;. 10.79 704.3 -
Brown'’s Ford: ? f" 1,438.3 | ;?T?iFh" 6.55 484.5—4
Mineral Fork 2015 T s 369.7

NOTE: Adjusted total sediment metal coneegtratidns'(ug/g dry weight).

RO ot ARRTLe o1 L) IR TS ] T i

Source: Natf%nalrFisheries Research Laboratory Report (Ref. 16).

4.2 METALS IN AQUATIC BIOTA

Several “past studies have focused on the elevated metal levels in

L LTl ERT R WL AL R (P

the aquatic biota present in the Big River

In the report prepared by the National Fisheries Laboratory,
crayfish, fresh vater mollusks, and fish also were sampled. The sample
locations were the same as for surface water and sediments (Figure 5).
In crayfish samples, Pb and Cd levels vére ‘elévated at Desloge, Washing--
ton State_Eerki and Brown’s Ford. The higheSt'Pb concentration was 140
ug/g at Desloge.- Pb concentrations of-eréxfish.,were 1.4 ug/g at Iron-
dale and 2.7 ug/g at . Mineral Ford. Since crayfish feed on aquaticlr
macrophytes and detritus they can accumulate. sed1ment bound toxins.

Pocketbook mussels were collected” at all the locations except
Desloge, where ‘none could be found.. ReSults showed the highest mean Pb .
concentrat1onsf?at Brown’s Ford rang1ng from 310 to 490 ug/g in seft
tissue and 18_to 19 ug/g 1in the shell.,f?b levels at Washington State
Park were—fro@;QOO to 310 ug/g 1in softrtissﬁe and 8 to 22 ug/g in the
shell. The:qqggrol sample at Irondale hqd;égen; Pb levels of 2.16 ug/g.
in soft tissue .and 0.76 ug/g in the shell. - o
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The results of fish samples collectedron;the Big River varied with..
fish types. Bottom-feeders, such as 'cetfishieﬁd“the Redhorse sucker,
tended to have"higher concentrations of metals than fish such as the

smallmouth. bass ‘that do not feed on bottom sediment The Pb content in

the Redhorse _sucker was greater than theT‘G 3 ug/g dietary limit -

recommended - by _ the World Health Organization (WHO) at Desloge (0.57
ug/g), Washington ‘State Park (0.43 ug/g),- and Brown s Ford (0.63 ug/g).
The Pb concentrations at Irondale and Mineral Fork vere well below the
VHO limit (Table_S),(Ref 16). e

Research  conducted onl fish over a a~five-year period by the
University of Missouri Rolla confirms the above results This research
shows that over ar Five- -year period, the _ Pb concentrations in suckers
from the B1g hi&ér near the lead tailings piles have consistently
exceeded the WHO limit (Ref. 17). -

These .research results demonstrate that mine “tailings have raised'

lead levels in " the benthic zone of the Big River and in the bottom

feeders that live in this zone of the river This study also determined -

that the tallings ‘have had little effect on, the ‘heavy metals content in

the river waterA% f"‘ : ”%;;r”.._

4.3 MINE TAILINGS FOR USE AS AGRICULTURAL'LIME

Research “done by the University of Missouri Rolla on the possible
use of mine tallings as agricultural lime determined that this practice
may be accepteble. It also states thatrcaution “should be taken because
some older'tailinés piles have much higher;fconcentrations of Pb than
more recently~developed piles. It must also he noted that plant uptake
studies have indicated that both lettuce dnd“nadishes tend to accumulate -
some Pb andi’cdi'when lead/zinc tailingsr»were. mixed with soil as
agricultural lime?(Ref, 12). ;;;f:l’

4.4 LEAD IN: DUST FROH TAILINGS PILE el

" The Missouri Department of Natural Resources (MDNR) collected air -
quality data near.Flat River, Missouri, approximately 2 miles southeast
of the Desloge;ﬁine tailings pile. MDNR used “one hi-vol monitor located
approximately;LZTOOO'feet north of the St {oe Park Tailings Pile near

4-5
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Flat River Data vas collected for the three- year period 1981, 1982
and 1983. Monltor filters taken during the initial sampling period of
January through August 1981 were analyzed. for Pb No additional filters
in the three- year period vere analyzed for Pb The total suspended
particulate ™ (TSP) annual geometric mean in 1981 was 50.55; 1982 was
35.47; and 1983 was 47.43 ug/m (Ref. 18). _.The National Ambient Air
0ua11ty Standard (NAAQS) for the annual”geometric mean of TSP 1is 75
ug/m (Ref. Aﬁjl The results of the Pb. analyses for the first three
quarters of, 1981 vere January -March 0.14. ug/m3, April-June 1.09 ug/m3, ;
and July- August O 17 ug/m (Ref. 18) The NAAQS prlmary standard for Pb.

in a calendaruquarter is 1.5 ug/m (Ref 15) These results are all

within the standards for air quality and -are adequate for southerly

winds. Because‘the prevalllng winds rnﬁthrs part of the country vary

from season, to season or month to monthdzddftional hi-vol monltorlng""

devices siruated ‘dround the tailings pile would ‘have been more effective
than one unit’ (Ref. 19). Also, a background or -control hi-vol monitori

vas not used, so no control data is available for comparison.




N - Table;§;71f r;

] Metals Concentrations in Edible Portions

: SR of Fish in the Big River

? ..., -Big River Mine Tailings-Desloge, Missouri

; Location ~,,i; ; ) R ?é%;:; R

: Species S Pb S Cd Zn

E Mineral Fork™ -~ CoTTE s R

; Smallmouth bass 7 0.19 " 0.01 13.97

i Yellow bullhead 0.13° - 0.02 5.67

] Redhorse sucker - .. 0.08 ' 0.01 13.42

: Brovn’s Ford”f;j,;;A’ ' "5“'ii€:!_ )

3 Smallmouth bass 0.2 - 0.01 4.50

: Flathead catfish- 0.29 - 0.02 12.24

; Redhorse sucker - 0.63 .. 0.01 11.67

3 Yashington State Park e '
Smallmouth bass 0.27 "~ = 0.01 9.49
Flathead catfish (4) 12.00 - .. " 0.34 23.00

: Redhorse sucker: 0.43 - - 0.01 9.38

Mixed suckers- = 0.38 ¢ RS

% Desloge - Téﬁ57 . -

; Smallmouth bass’ - 0.05 . 0.01 11.73
Channel catfish 0.13 - 0.03 . 5.12
Redhorse sucker 0.57 0.03 16.15
Mixed sucker_(?} 0.79 - -~ - e aeea

Irondale. . :© - o o

Smallmouth bass 0.01 <0.01 13.28

; Flathead catfish 0.06 o 0.06 6.75

3 Redhorse sucker 0.02 .. , 0.01 9.32

; Mixed sucker ° - ] 0.07 ...~ - . ———— ———-

S NOTE: Means of two samples (individual fish) unless othervise indicated.

: Reporting unit is ug/l wet weight... - :

% Source: National Fisheries Research LabqfaioryﬁReport (Ref. 16).

% .
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s 7- . SECTION 5: PHYSICAL SETTING -

5.1 CLIMATOLOGY AND DEMOGRAPHY

St. Francois County is hot in summer, especially at. lov elevations,

and moderately cool in vinter, especially on “mountains and high hills.
Rainfall is falrly heavy and well distributed ‘throughout the year. Snow .
falls nearly“egegy'w1nter, but snow covet_lgete only a few days at a

time. iy e -

In wiuter’the“average temperature i§i35~degtees F, and the average -
daily m1nimum temperature is 24 degfees'F . In summer the average
temperature is 75 ‘degrees F, and the daily average maximum is 88 degrees-
F. o L

0f the -totgl"annual precipitatiom,Q;ishihches, or 60 percent,
usually falls 15 April through Septemper.‘ -Tmeiﬁeaviest 1-day rainfall
during the period of record was 4.95 inches:et;Farmington on June 30,
1957. Thunderstorms ‘occur on about 50 days eaeh year occurring pri-
marily in summer Average seasonal snowfall is 12 inches. , ?

The average relative humidity is- about:60_ percent. Humidity is :_'
higher at night- and the average at dawn - isféé-percent. The prevailing
wind is from-- thei south. Average windspeed {iéahighest, 12 miles per . .
hour, in Marchs - The climate is classified-as humid continental (Ref.

20).

The population of St. Francois County ‘fecorded in 1982 wvas 42,600.

Farminéton,r Missouri is the county seat and = has a population of 8,270.

PRRELH |V DUTR YIS LR Ilee LA CH IYAIP N - LR

Desloge, 1ocatedz2,500 feet southeast and.300 feet south of the site,
has a population of 3,481 (Ref. 26). e ’

5.2 TOPOGRAPHY" AND DRAINAGE : o
The Bigaﬁiuer Mine Tailings site .lieeiomfthe eastern side of the

PRI, OV Y

Ozark Highlang;in”'St. Francois County,FMi§§QUti. . The major physical

2 features in-the area are the St. Francois Mountains to the south, the.

5-1
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Farmington LPlain to the east, and the dissected topography of the Salem

Plateau located to the north (Ref. 20). rThe>site is between these major_
features on.the floodplain of the Big River:f“The basin topography of.

the site is-a_ rounded hill which slopes-on: the'east, north, and west..

sides toward the B1g River. A contour map- oﬁ:}he site 1is included as
Appendix E. S o o

The onleiie;dreinage,pattern is‘diecﬁ§3ed;extensive1y in Section
2.3. The site ‘drains primarily intortheﬁaBig‘River along the entire
perimeter oﬁ'ther horse-shoe bend whereftgejzgite abuts the river and
forms the site bonndary. ' . f;;‘fi

5.3 SoILS .. el
Most of the site is characterized by Psamments soils. This unit

consists of deep, nearly level to gently rolling, excessively drained,

newly formed soil in tailings ponds. Thesensoils are formed in crushed
dolomitic 'materjei from lead mining. Permeebiiity is rapid and surface

runoff is slow to?medium although most precipitation is absorbed into

the surface.  The available water capacity is’ low. The natural ferti- -

lity is very unbalanced, and careful fertilfzation is required to make

the soil suitable for any plant growth. The%organic matter is also very

low. Some areeg;have been seeded to grasses Ehd“legumes but results are

poor. These: soils are generally unsuitable for ‘groving grasses, shrubs,:

and trees unless 1ntensive1y managed.

The areas where natural vegetation occurs on ‘site consist mainly of’

Caneyville silt loam except for a small area on- the southwest portion of

the site where Gasconade, flaggy, silty, clay loam occurs.

Canyville 7s11t loam has 2 to 5 percent slopes and 1is moderately

deep, well drained "~ This soil occurrs on- convex ‘ridgetops. The surface ..

layer is a dark- brown silt loam about 5 inches thick vith a subsoil of
silty clay loam. and silty clay about 30 inches thick Permeability is
moderately slowv;- and surface runoff is slow to- medium Available water

capacity is low T




Gasconaae‘.flaggy, sitly, clay loam has 9 _fo 35 percent slopes, is.
excessively; drained, and occurs on unaven:sidq‘ slopes. The surface
layer is a Vnéfy'dark—brown flaggy, siltff =clay loam about 8 inches
thick. The SUBEOil is dark-brown 'very-flaggy, silty, clay about 5
inches thick. _ Permeability is moderately slow, and surface runoff is
rapid. Available vater capacity is very Jow. - o

A1l of the _soils on site are underlaln by hard bedded dolomite.
(Ref. 20). - - ' ' -

5.4 STRATIGRAPHY - | | -;‘:‘?~z

The Big'Rivér Mine Tailings site‘is underlaln by Precambrian fel—
sites and granltes, wvhich are overlain by rpck units of the Upper Cam-
brian series- (Ref. 21 and 22). Figure 6 denicts the general strati-
graphy of the site vicinity. e

The Unper Cambr1an Series rock units consist of in ascending order;
the Lamotte. Formation, the Bonneterre Format1on, and the Elvins Group,
which contains. the Davis and Derby- Doerun fo;mations The Elvins Group;
and the Potasi. and Eminence formations. will not be considered in this
report because. they are topographically higher than the Big River Mine -
Tailings 51te (Ref 21 and 22). - 4

The Lamotte Formation is predominantly a. quartzose sandstone that
grades laterally in many places into arkose and conglomerate (Ref. 22).
The formation is approximately 300 feet. thick in the study area (Ref
21). The Lamotte aquifer is a regional drinklng vater source (Ref. 23).

The Bonneterre Formation is typlcally a light-gray, medium to
fine- grained, medium-bedded dolomite, althouén_it consists of relatively
pure limestone in some areas (Ref. 22) The formation is approximately
350 feet thlck in the study area. This “formation is the principal-
source fortlggq mining in the area that‘ggcurred in the late 19th and

early to mid 20th centuries. The Bonneterre aqu1fer is also a regional

drinkingf;ater:source (Ref. 23). U
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5.5 HYDROGEOLOCY o

The area ground vater aquifers that’ are topographlcally lower than
the site are —ihe Bonneterre and Lamotte ‘Forfations. The Flat River
Vater Distrlct serves the towns of Desloge, Elvin, Flat River, Leading-
ton, R1ver;H@pes, -and Ester, Missouri. Tﬁédapproximate population ser-
ved is 12,000 (Ref. 24). The Big River .Mine Tailings.site is adjacent.
to the town .of Desloge and is within Z*milesrof' Flat River. The Flat.
River VWater District’s water supply comes from the Bonneterre Formation,
via a sealed;“abandoned mine shaft located approx1mately 2 miles south
of the site 1n "River Mines,’ Hlssourl, and ‘from the Lamotte Formation,
via a well 1ocated approx1mately 3,000 feet 'east in Desloge, Missouri,
that is pumped from 410 feet (Ref. 24). ) R

The typieal ground vater flow around the site is toward the river..
Several naturalhsprlngs around the site area flow into the Big River
(Ref. 9). When the river is at flood atage;»ground water may not flow

toward the riQér, though this situation is unusual.




- --~SECTION 6: SUMMARY AND CONCLUSIONS

In the Sprtng of 1977 a catastrophic,etESKonal event occurred in.
vhich a maééine_jportion of the 600-acre tbeeloge Mine Tailings pile
flowved into%thé?Big River. As a resdlf*of:;this event, mine tailings-=.- .
3 laden with Heevy'metals vere distributed;seVetal miles downstream. The
tailings covetedithe_ benthic zone of the‘ Big River and altered 1ts
3 physical and.chehiCal composition. Because several other tailings piles ’

4 exist in the- ;}éa; it is difficult to. attribute all of the heavy metal-

contamination=in- the Big River to the Desloge ta1lings pile. Certainly,

the Desloge pile has been a major source of. the tailings entering the

Big River and ias had a detrimental effect “on_the water quality in the
river, It'heeﬁbeen established through'noﬁerous—research projects that
lead concentrations are elevated in certain benth1c feeding biota at the
Desloge tallings pile and for several miles downstream. _

Some dataf,has been collected to determine whether lead-bearing
total sueoended particulates are a concern at this site. Additional
monitoring would be required to accurately characterize this element.
The day of the .FIT reconnaissance, strong winds had created a suspended
partlculate plume ‘that originated at the site “and was carried over the
town of Desloge (Photos c-1, C-2, C-4). 7

The on-site county landfill has raised many concerns. The landfill,A;'
operators epply a soil cap when filling is: completed, vhich reduces wind
erosion considetably However, the potentiai'for the release of lead to
ground water and surface water (Big River) via ‘acidic leachate from the
landfill is- hlgh - l'f‘%

Remediale-gction by St. Joe Hineralseqofp. has reduced water and
wind erosiGneinicertain areas. YetAtheﬁ¥mgﬁority of the site remains
extremely ;eUSCeptible to wind erosion:éndfweter erosion is a severe,

chronic problem™in other areas. R
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POT. = AL HAZARDBOUS WASTE 9178 i I.

7 IDERTIPXCATION

Y "7 . PRELIAYRARY ASSEZSSHENT L 01 STATE|02 SITE NUMBER
. : Mo 0981136899

3 PART-1_— SITE IRPORMATION AND ASSESSHERT-

YITE WAHE AND LOCATION

'E NAME (Logal, common, or descriptive namo of sito) |02 STREET,
tiver Mine Tailings S

ROUTE NO., OR SPECIFIC LOCATION IDENTIPIER
Approximatoly 1 mile. northwost of Doslogo, Missourd

v . IR 04 STATE|[0S zIP CODE|06- COUNTY 07 COUNTY|0B CONG
: L o - CODE PIST
1ge T Mo 63601 °—.jst. Francois

IRDINATES  LATITUDE LORGITUDE __ R

§537 11°.4N _ I 90°-33/ 00".0W . L

‘ECTIONS TO SITE (Starting from’ ‘noatrgst public road) T

Hwy 67 south to Dosloge From Desloge T

ior of the Big River on {ts weat nor and ocast sidos,

ho sito is opproximotoly 1 mile northuest and is bordorod by a district™

JRESPOASIBLE PARTIES e : T

'ER (If known)
jranceis County

02 STREET (Buainoss, malling, rosidontial)

v ' S 04 STATE|05 2z1P CODE|06. TELEPHONE NUMBER
dg0 B Mo 61 ~=>=:](314) 431-6508 .
:JBATOR (1f known ond diffeoront from ownor) 08 STREET (Budiness, mailing, rosidontial)
J rancois county Environmental-Corp. ERRREEE ;7 “ -
K3 T 10 STATE[11 2IP CODE]12. TELEPHONE NUMBER
e R Mo sssoih"'il {314) 431-4768
S E OF OWNERSHIP (Check one) S E
:E A. PRIVATE __ B. FEDERAL:~: —._Cv STATE _X D. COUNTY __E.MUNICIPAL .
- “““{Agency nama) - ) . e
__F. OTHER: : G UNKNOWN
(Specify) LR
ER/OPERATOR NOTIFICATION ON FILE (Check all that apply)
CRA 3001 DATE RECEIVED: __B. UNCONTROLLED WASTE SITE (CERCLA 103 ¢) DATE RECEIVED: __C. NONE
MO/DAY/YR T B MO/DAY /¥R
4 WARACTERIZATION OF POTERTIAL HARRRD ~ | -
# SITE INSPECTION . BY(Check all that apply) L -
g R_YES DATE 1{25488 U _Z_A. EPA _X B. EPA CONTRACTOR E.ISTATB ___D. OTHER CONTRACTOR
MO/DAY /¥R T -

NO - - E. LOCAL HEALTR OPFICIAL - 'rl OTHER:

. CONTRACTOR NAME(S): E & E/FIT

(Spocify)

4E STATUS (CHECK ONE)
A. ACTIVE X _B. INACTIVE

03 YEARS OF OPERATION .
UNKNOWN 1929 T= . |- 1958
. BEGINNING YEAR vzunxno YEAR

UNKNOWN

34 CRIPTION OF SUBSTANCES POSSIBLY PRESENT KNOWN, OR ALLEGED

13 ings which conta a moon-valuo of 2,077 lond Pb), 26 ndniu cd) ond i,
7 D‘ingg covor approuimutcly 600 acros ut a dos of i foot Ethf oS

26 .-
na " orso shoo" o% hgpglgigivég?)

| CRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND/OR POPULATION B ‘j:

of tailings into tho Big RiVoi s
i i glté g ia?d trog thg dlsegrsion of load lgden dust in th air
q ¢ for landfill organic chelating ogonts to selubigo and nobillse Pb. Zn, ‘and cd.

IORITY ASSESSHERT . b A

> ORITY FOR INSPECTION (check ong. If high or modium 18 chock
¢ art 3 = Doscript

ng nnd Incidont

comploto -Port. 2 — Wasto orma d
on of Hazardous condgtio 4 ) Int tion an -

il

U

3 A. HIGH ___ B._MEDIUM T €. Low e .__ D. NONE N
Iopection roquirod  (Inspoction roquirod)  (Inspect om time . " (Mo turthor octien noadog. "
| WPORHATIOR AVAILABLE PROH o . T o
| TAcT , 02 OF (Agency/Organization) . 03 TELEPHONE NUMBER

Gunn B Suporfund Branch S {913) 236;2956

SON RESPONSIBLE FOR ASSESSMENT - . |05 AGENCY 06 ORGANIZATION -~ - |07 TELEPHONE NUMBER |06 DATE

vorfolt o lE&E PIT L 247 4/27/88

=1 MO/DAY /YR
RM 2070-12 (7-81) T




] " POTG..fAL HABARDOUS WASTE SITE® - . _ I. IDZRFIVICATION

ﬂ .. PREBLIMINARY ASSESSHERT L B 01 STATE }02 srr; NUMBER
. . MO D981126899-

PART 2 - UASTR INPORHATIOR _ S

STE STATES, QUARTITIES, AND CHARACTERISTICS T Reae

it A il

131CAL STATES 02 WASTE QUANTITY AT SITE {03 WASTE CHARACTERISTICS
3 all that apply) (Measuros of wasto quanti-|(Chock all that_.appl
E PRy tios must—be 1ndopagdent) ?Piyl, :
IsoL1p % _E. SLURRY| .. : X _A. TOXIC . ‘E. SOLUBLE 1. HIGHLY VOLATILE
§DPOWDER,FINES F. LIQUID . ;o;ws' B. connosrvi; ‘F. INFECTIOUS J. EXPLOSIVE
sLupce G. GAS T ———— C. RADIOACTIVE <" -G. FLAMMABLE K. REACTIVE ™ -
JITHER CUBIC-YARDS ~ 4 million D. PERSISTENT.. _H. IGNITABLE L. INCOMPATIBLE
$ Specify) e e emml T M. N PPLICABLE
: (e v NO. OF DRUMS = —_ OT APPLICAS
g . .
JnsTE TYPE R . L B
3omy SUBSTANCE NAME " |01 6rOSS AMOUNT | 02 UNIT OF MEASURE-| 03 COMMENTS

SLUDGE = R

OILY WASTE N - -~

SOLVENTS S

PESTICIDES - R R

OTHER ORGANIC CHEMICALS-| . . - EERE
INORGANIC CHEMICALS - . ; :
ACIDS
BASES L SRR R

HEAVY METALS | -Unknovn == - ] Lead, 2inc, Cadmium

BARDOUS SUBSTANCES (Soo Appendix for -most froquontly cited CAS Numbors) o ;
B _— 06 MEASURE OF

SR TG R )

IGORY 02 SUBSTANCE NAME B I 03 CAS NUMBER 04 STO&AOE/DISPbSALiMBTﬁGD 05 CONCENTRATION CONCENTRATION
Lead .| 7439921 mino tailings :pilo - moan 2,077 ug/g
Zinc ] 7440-66-6 mino tedlings pilo. ""7=-._ | maan 1,226 ug/g
Cadmium 7440439 mino tailings pile % mean 26 ug/9
Copper ~ |-7440508 mino toilings pile- - Unknown -

OG0 TR LA e
:
1
|
|

Z =T - - -

4 DSTOCRS (See Appendix for CAS Numbers)

4 3GORY 01 FEEDSTOCK NAME .| 02 CAS NUMBER CATEGORY = | - . 01 FEEDSTOCK NAME 02 CAS NUMBER
s DS o D
Is - 1 PDS | -

435 7DS i

3 38 PR o : rDS N EREEE N

SOURCES OF INPORNATION (Cito-spocific referoncos, o.9., stato files,. samplo analysis, roports)

:snc Actjon Plaon for Load Mino Teilings, Doslogo, Migsouri, Droft EPA £il%s. . A stud th ibl
i an ytailings from tho old Lead Belt o ﬁisaoui? tor Miisou?i-fUT—Aqriqultural Linostgng? un?vE?Q ty gtuno of
d arl -~ Rolla. Dongorous Proportios ‘of--Industrial Matoerials 6th Ed..N. Irving Sax.
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'~ POTEN.sAL HAZARDOUS WASTE SITE -
1pp ~ ... . PRELININARY ASSESSHERT S

PAR? 3 - DESCRIPTION OF RAZARDOUS CONDITIONS ARD INCIDENTS

I. IDERTYIPICATION

D981126899

O#OSTATE 02 SITE NUMBER

dutl

3 DEARDDOUS CORDITIONS ARD IHNCIDERTS - .

{A. GROUNDWATER CONTAMINATION ~ - 02 OBSERVED (DATE: - . =}
4 ULATION POTENTIALLY AFFECTED: ~_ - . 04 NARRATIVE DESCRIPTION
fligdgggontlal for ground wgter contomination from surfaco wator” bacouso :faults

3 40N

X _ POTENTIAL ALLEGED

xist in the gito oroa

1 may roloeso organic chelating agents which could roloaso hoavy metals inte tho ground wator.

. Tho on-

8. SURFACE WATER CONTAMINATION - - ... - 02 OBSERVED {(DATE:. _ - )
JULATION POTENTIALLY APPECTED: __ - 04 NARRATIVE DESCRIPTION . .

Jo aite and sovoral miles downstream the bottom of tha Big Rivor fu;llnqd:ui h i
b and Zn lovels slightly in the water. Thoro is potontial

X AT

POTENTIAL ALLEGED

no tailings This ha

for moro minoe-tailings to oredd {nto tho r

g raiged
vor.

J ULATION POTENTIALLY AFFECTED: - . . - 04 NARRATIVE DESCRIPTION%ZV

ngs daily.

ation. Also lan 1 workers are oexposod to tho tail

Jo0 are currontly gg?lhavo in -the past driven all torrnin vohiclos (ATVs) on the mino teilings pllo for

JC. CONTAMINATION OF AIR . 02 OBSERVED (DATE: - ~ -} X POTENTIAL ALLEGED

JOLATION POTENTIALLY AFPPECTED: _ - .04 NARRATIVE DESCRIPTION _ - . .

Eladan dust blows off the top of the mine tailings pilo. -

3 st Tt

f D. FIRE/EXPLOSIVE CONDITIONS - . - 02 OBSERVED (DATE: - . ) POTENTIAL ALLEGED
ULATION POTENTIALLY APFECTED: o . 04 NARRATIVE DESCRIPTION - - - -~ - o

J known or roported teo date L _ . . .

§E. DIRECT CONTACT R 02 OBSERVED (DATE: ~- - = - |} POTENTIAL ALLEGED

A POTENTIALLY AFPECTED: 600 . - 04 NARRATIVE DESCRIPTION = - .
' ‘(Acres) sz

g ino toilings cover approximately 600 acres. .

F. CONTAMINATION OF SOIL o T L 02 OBSERVED (DATE:. P |

POTENTIAL

ALLEGED

5. DRINKING WATER CONTAMINATION. ~ -~ . 02 OBSERVED (DATE: -~ __. )

<nown or reported to date - . .. - —_— -

POTENTIAL ALLEGED

JLATION POTENTIALLY AFFECTED: ' 04 NARRATIVE DESCRIPTION - . ‘

known or reportod to date Co U]

4. WORKER EXPOSURE/INJURY S 02 OBSERVED (DATE:, a ) POTENTIAL ALLEGED

KERS POTEWTIALLY APFPECTED: _ L 04 NARRATIVE DESCRIPTION =+ ' -
4 known or roportod to date e T

I. POPULATION EXPOSURE/INJURY ~-- . - - °~ = 02 OBSERVED (DATE:™=:~. -~ - ) POTENTIAL ALLEGED

JLATION POTENTIALLY AFPECTED: - - ’ 04 NARRATIVE DESCRIPTION -

aM 2070-12 (7-81)
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POTE. AL HAEZRRDOU3 WASTE SITE

PﬁBL!HINARY A3S3EIZRENT

1. IDERTIPICATION

02 SITE NUMBER-

01 STATE
MO

1/25/,88 )
§RATIVE DESCRIPTION T o

—turnl racovary of vogotation has. occurred Tho 600 acres of mtno.tqilinjs'are virtually baro.

PR S
1 : D981126899

; PART 3 —- DESCRIPTIOR oF HAZARDOUS CORNDITIONS.. ARD INC!DEETS -
JAZARDOUS CORDITIONS AND INCIDENTS. (CONTINUED)

1J. DAMAGE TO FLORA o 02 _X OBSERVED (DATE: POTENTIAL ALLEGED

K. DAMAGE TO FAUNA 02 POTENTIAL

RATIVE DESCRIPTION (Include nnmels) of spocios)

OBSERVED (DATE:-

jted levals of Pb, cd, and Zn were found 1n a study that oxamined algue.,__

ALLEGED

L. CONTAMINATION OF FOOD C
RATIVE DESCRIPTION

im fooding fish in t
t. for human consump

i o b iny )

giogigh

HAIN

Rlver are known
rouqh sport tis

hl

02

o havo elovat
ng from tho B

{

OBSERVED (DAT;:

: POTENTIAL

d lovals of Pb in thoir ediblo tissuo.
-] Rivor.

TSR R (o1

ALLEGED

Fish aro

M. UNSTABLE CONTAINMENT OF WASTES- ° © 02 _X_ OBSERVED {DATE: 1977 _ ) POTENTIAL

J11a/vunctg/standing liquids/leakinq drumsl
ULATION POTENTIALLY AFFECTED:.

_04 NARRATIVE DESCRIPTION
on of mine tailings into the Big River. . .

S s by L

ALLEGED

02 19772 T

N. DAMAGE TO OFFSITE PROPERTY )
RATIVE DESCRIPTION

R!vzt bottom is lined with mlno tailings
conta n olovated Pb, Cd, and Zn levels.-

X OBSERVED (DATE: .

ik

POTENTIAL

for savoral milos down:zgéiﬁéfrpm tho sito and tho biotsa

g bl gd L

ALLEGED

in the -

OBSERVED (DATE:: -

02 POTENTIAL

5. CONTAMINATION OF SEWERS
= WWTP

STORM DRAINS,
:RATIVE DESCRIPTION
jknown or roported to date

ALLEGED

Hp. ILLEGAL/UNAUTHORIZED DUMPING OBSERVED (DATE:
JRATIVE DESCRIPTION ’ '

known or reported to date

02 POTENTIAL

ALLEGED

'OR ALLEGED HAZARDS

4 POTAL POPULATION POTRNTIALLY APPECTED' 27,739 (3-milo rodius)

H OHHERNTS

URCES OF INPORHATION (Cite specific roforences. o.g., stato filos,; Bample onalysis, roports)

'ngrYo

’ i of Mino Tuilin?s Dilschorgo to ?lg Rivor, Dr. John Novok 1980, "EPA. fii o8,
atna ¥ Invostigation on tho micd of Motals from Past and Prosent Mining Activitioes in tho Big and Black
, Southoastorn Missouri, Prel EPA filles. - ’
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APPENDIX B . . o -

“Well Logs for Monitoring Wells

"77 Surrounding On-Site Landfill
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AR APPENDIX B = ..

:Well Logs for Honitoninéi@éiisu

-+-Surrounding On-Site Landfill. .
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' T T le s DRILL METHOD: 4.25" HSA
782 .9 37.5 c. BOTTOM

ELEV OePTH OF KOLE

REMARKS: — M@N T@RﬂNG WELL U@ 9

" GEOTECHNOLOGY ~

~f_—f— a St Lours, Missoun

S PLATE |




786.0

el < PT

ANEITITY? ¥ L (NP L PR MR DL

2.0 -

1/16/87

DATE INSTALL
1/21/87

- DATE DEVELOPED:
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ce 1@_1 28.3 °
“|—-1/21 26.3

)

After 22 qallons.
6 Minutes later.
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679.0 3.0 . voror gl
ELe JEPTH T-SAND -y
{;3 - sanp:- _natural sand
e Lt L ; -;.'</:’+—:_t.-i_ -
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1 &z o BRE I Y I I
a ger— 1 T T e e
4 B g 7 | e S T e e
= L3 | . e S S O IR
ot :
e ] -]
&
re
o
2

1607 R 127 ——
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E w A g - A U(ASYH 0 1306)
T Q- Lows pgn FooT
au DESCRIPTION _OF MATERIAL R . oarea coment.a
oz 2 PL P - 4L L
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AT FELY APTER HOURS _MM_ oriLLZR KPQ _ coscenr ” lL@G ©F QRBN@
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3] 8. 0.3 1.0 18 20 23
: - . .3 X |. & | STANDARD PENETRATION RESISTANCE |
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i R _m__ECOLOGY & ENVIRONMENT, INC.

i S PHOTOGRAPHK:RECORD

; LT SITE e :

3 -1 )

3 -EEEEEi Big River with mine tailing dust

s o rising from the pile.

4 - §

§ , Robert Overfelt »
é_\’r‘\ﬂhﬁOOU

) y Gene Gunn

Dato/ Timo :

January 25, 1988 1030 hrs

 Dirootlon
o North

Area where mine
tailings slope

are in contact
with the-Big River
F‘hoeegmphor ’

Robert Overfelt
Witnoog c .

Gene Gunn ffa?_

Dato/ ‘nmo

January 25;:T988l7
1030 hrs ~ -
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North -
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Photogrophor .
Bob Overfelt
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Jauary 25, 1988
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Hest

ECOLOGY & ENVIRONMENT, INC.

PHOTOGRAPHIC RECORD
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PHOTOGRAPHIC. RECORD.
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ECOLOGY & ENVIRONMENT, INC.
R PHOTOGRAPHIC RECORD

- . SITE -
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. Gap "E" showing tailings and
bedrock.
7 Photegraphor

- Bob Overfelt

5 Gene Gunn
Oato/ imo ”

. Dlroetion

January 25, 1988 1320 hrs.
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APPENDIX D.

Sample Results Heavy Metals in
Desloge Tailings-Pile. .

T

D-1 . ...




BN

: ;;:_QOQCENTHATIONS OF LEAD,CADMIUM, AND ZINC FROM SAMPLES
-~ TAKEN AT THE BIG RIVER-DESLOGE TAILINGS PILE

Sample Metal Cenc; ugyy

. NoL Pb - od T in
. 0900 1670 . "37.8 1670
70901 - 1540 -38.9 1700
- - -D902 1420 =274 - 1150
10903 1190 -.11.7 330
~.-. .D904 —— 1420 ———54.8 ——— 2380
... D905: 2590 30.2 . 1320
«... -:DI06 3840 34,9 1750
D907 3560 7265 1380
- .Doo8 . 970 - 6.8< 875
. -D909 ——— 1250 — 15.6 950
. 0910 1800 157 1040
~+:0911 1360 - R 1080
-D912 2310 -40.0 1890
.....b913 4470 J18.3 821
D915 —— 1530 — 13.8+ 680
.. ..D91s 826~. . . 15.7, 531
0917 3140 - —==31.7 1440
B - Dbg18 1020 ~.17.4 637
o= - D919 - 958 ..21.4 798
. D920 -——2710 29.9= 1380
~-Dbez21 1570 - 8.0 511
7 D922 997 < 7.0 406
. ..Dg23 835 ~.8.0° 373
: -~ D924 896 - 755 437
; - D925———1310 —— 9.8 373
A - .. " D926 1080 - 13 297
- D927 983 T °11.8 354
-7 -..D928 - 877 -1 16.5 518
.. D929 964 _13.8 373
.. D930 ——1380 ~15.0 582
~ D931 1010 ~18.5 698
© D932 1150 - 21.5 816
"~ - D933 951 11.6 233
. 0934 1620 ~.. 20.5 840
.. D935 ——— 5530 46.9 404
- - =D936 1570 24,2 933
o D937 1400 - - B.7° 525
- D938 1330 - -0 1978 733
. D939 1140 2135 783
.. . D9ap—~————-2380 -19.2 1380
- T=0941 1120 =.9,2 558
TT-ta D942 1410 «:15.4 715
- - .D943 4320 - .. 68.2 3580
.o D944 1800 .. 15.8 1210
_ . 0945 ——1710 —-=21.1 1090

FROM: WIXON,8.G., ETAL. UNIVERSITY OF MISSOURI-ROLLA, A STUDY OF CHAT AND TAILINGS
FROM THE OLD LEAD BELT OF MISSOUR! FOR AGRICULTURAL LIMESTOME. DECEMBER, 1983,




.

0692 9160
0£1E - SL60°
0112 L6

0LCY €160--

0v22 2460
2285 1460
019¢ 10460 -
0181 .- 6960
0l€Z 8960 -

0861 — /960
0E12 -5960"
0812 © . p96Q- -
o1yl . . €950

0s6l - 2860

0e81 - 1960. .
0881 - .0960

0162 . 8S60- - -

0029 156Q- -
09€S 19550

08L2 GGEQ
OTLY . p860 7
0£01 E£G660 -
06v1 2560
ovst 1660 .

0L6E - -9°8(
01%2 916
09s1 "9°EE
060 . ~§'gp
66 6'¢
0622 A
0581 A
001t - 9°62 .
0481 “6LLE
oeLt =8 L€ -
081 - BEY
00sZ - 9°GH
061 6°2€
0162 “-6."8€
080¢ —§."6¢ -
066¢ g'St
0891 [L€
0eL1 £2LE
OEET  -8°@2
0LSt - L 0t
01sT - 2
0€01 S:pe.
09§ =L
619 Y T =
£69 —6°G1-
144] 16
6EY ST
pye SRR A S
0SET =874

0€L1 0560
082 " 6¥60
0b1 . 8Y60 - -
£€6 1060
G61¢ ~ 9960

a oy

aidues

UM I o Tl

T el

BRI DU R A1 e

370 8 k4 (g

AT A U

Jrisi g

T T







16. Schmitt,iicf:and Finger S., 1982, T@E-Dynamics of Metals from Past
Present Mining Activities in the Big and Black River Watersheds,
Southeastern Missouri. T e .

17. Gale, . Nbfd;"etal Historical Trendé‘fbr Lead in Fish, Clams and
Sediments - in the Big River of Southeastern Missouri, University of -

Missouri- Rolla

3 18. Air Qua11ty Data at Flat River, Mlssouri, 1981 1982, 1983, Missouri
1 Department of Natural Resources. T :

3 19. C11matic Altas of The United States, .IQ?QZUnited States Department
3 of Commerce. . oL

20. Soil- Survéy of St. Francois County, Hissouri August 1981, National
Cooperative Soil Survey.: W

21. Buckley, @;R{; 1908 Geology of the Dj§SQMihated Lead Deposits of Sf.
Francois and Washington Countries: Missouri’s Bureau of Geology and
Mines,72nd Ser., Vol 8, PA. 1. ot "

; 22. Missouri Divis1on of Geological Survey and Vater Resources, 1861,
The Stratigraphic Succession in Missouri

23. Missouri” Div151on of Geological Survey and Vater Resources, 1983,
Ground Vater Haps of Missouri. : : .

24. Johnson, Dennis, December 2, 19B7,Vp9}§onal communication, Assistant
Manager Wéter District Flat River, Missouri

RS O I ok O i gt s

25. Vixson, B G., etal, Influence of Tailings from the 0ld Lead Belt of
Missouri on Sediments of the BigiR{!er, - University of Missouri-

Rolla.

E 26. Rand McNally s Road and Reference Atlas, 1982
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APPENDIX A .
EPA Form 2070-12 -
A-1




EPA

I " TSTHEN L LAY PFY

MLk

" -POT. - AL HAZARDOUS WASTE SITE - = = - ~{ 1. IDERTIPICATION
= pnxanwanv ASSESSHENT e . Jo1 sTATE|02 SITE NUMBER
L mse. | ko 0981126899
PART | - SITE IHPORMATION AND ASSESSMERT

iSITE WAME ARND LOCATIOR

JTE NAME (Legal, common, or
jRiver Mine Tailings

descriptive name of site) |02 STREET, gpura NOT - OR SPECIFIC LOCATION IDENTIFIER
. Approximatoi?él’milg northwest of Desloga, Mimsouri”™

gTY 04 STATE 05 ZIP CODE 06 COUNTY 07 COUNTY|0B CONG
3 - CODE DIST
Joge MO 63601"- St. Francois

4ORDINATES LATITUDE LORGITUDE T . B E -
153" 11°.4N 90° 33’ 00".0w S

gRECTIONS TO SITE (Starting
Hwy 67 south to Desloge

A

from naarest public road) — i
From Deslage tho site is approximately 1 mile northwest and is bordored by a district

jder of the Big River on {ts west ; nor h, and east sides

RESPORSIBLE PARTIES

f ER (If known)
?Francois County

- ) ' 02 STREET (Business, mailing, residontial)

04 STATE|05 2IP CODE|06 TELEPHONE NUMBER

3Ty B
ioge - MO 63601 —-- 1(314) 431-6505
ERATOR (If known and different:-from owner) 08 STREET (Bualngas, mailing, residential)

Francois County Environmental Corp.

10 STATE|11 ZIP CODE|{12 TELEPHONE NUMBER

TY
Joge - Mo 636017 - ](314) 431-4768
JPE OF OWNERSHIP (Check one) . o .
i __A. PRIVATE __B. FEDERAL: ____ _-C. STATE _X D. COUNTY __ E.MUNICIPAL

o (Agency name) S
1 ___r. oTHER: i G. UNKNOWN
i  (Specify) oL o
{NER/OPERATOR NOTIFICATION ON -FILE (Check all that apply) E— o
SNCRA 3001 DATE RECEIVED: - ' B. UNCONTROLLED WASTE SITE (CERCLA 103-c) DATE RECEIVED: ._C. NONE
] MO/DAY /YR e MO/DAY /YR

JCHARACTERIZATION OF POTERTIAL HAZARD.

] s1TE INSPECTION
X YES DATE 1/25/88
MO/DAY/YR

NO

U VR I TR Y AL ALY

BY(Check all that apply) T
) e "X-A. EPA X B. EPA CONTRACTOR ) '-C. STATE D. OTHER CONTRACTOR 7

_ E. LOCAL HEALTH OFFICIAL - - F. OTHER:

. S (Specify)
CONTRACTOR NAME(S): E & E/FIT )

ITE STATUS (CHECK ONE)

o 03 YEARS OF OPERATION |

A. ACTIVE X B. INACTIVE C. UNKNOWN 1929 e 1958 UNKNOWN

BEGINNING  YEAR ENDING YEAR

it HALL

toi

SCRIPTION OF SUBSTANCES POSSIBLY. PRESENT, KNOWN, OR ALLEGED '}—n?’ : -

3 ings which contain a mean valua of 2,077 m load Pb) 26 Admiu cd) and 1,226 i
Jtai lingg cover approximantely 600 acroes at a deg h of 0- eat ggthf Ec( Yaho PR st aEn)

rde shoo” 6f thé Big Rivor.

qntial health i
jntial for landfill organic

{SCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND/OR POPULATION

iion of tailings into the Big S
ﬁ ard from the disgitsion of lead laden dust in tha air. R

River-

chelating agents to solubizo and mobilize- Pb Z2n, and cd.

IRIORITY ASSESSHENT

LT 1IN

ar

IORITY FOR INSPECTION (Chegk ona. -If:hi gh or madium is chocﬁgt1 comploto=Part -2 - Wasto Infotmation and
[

3 - Doscript on of Hazardous con ns_ and Incldants)

| A. HIGH ___B. nsn:un el ___ C. Low . ~ D. NONE
Pspection coquired  (Tnspaction raquired)  IInspect on tine ™ Ijo furthor action mesdag. .
JINPORMATION AVAILABLE PROH e L conEe .
ANTACT 02 OF (Agency/Organization) T e 03 TELEPHONE NUMBER
3 Gunn ‘2. | EPA superfund Branch e (913) 236-2856
JRSON RESPONSIBLE FOR ASSESSMENT {05 AGENCY 06 ORGANIZATION | - _ |07 TELEPHONE NUMBER |08 DATE
Joverfelt . EtE FIT '_;1;; 913-432-9961 4/27488

- S MO/DAY /YR

JoRM 2070-12 (7-81)




4,

! - PO?Eh.IAL AAZARDOUS WASTE SITE = - ) I. IDENTIVICATIOR
A - " PRELIMINARY ASSESSHERT i 01 STATE |02 SITE NUMBER
A “PART 2 - VASTE INPORMATION - i PRt -
RSTE STATES, QUANTITIES, ARND CHARACTERISTICS j
4SICAL STATES 02 WASTE QUANTITY AT SITE |03 WASTE CHARACTERISTICS
v all that apply) (Measures of waste quanti-|(Check all that:-apply)
3 ties must be independent) . L
SOLID _X E. SLURRY| - _X A. TOXIC .. "E. SOLUBLE ___1. HIGHLY VOLATILE
+POWDER,FINES __ F. LIQUID : 'r:ous __B. connqsi\_/g: T F. INFECTIOUS __ J. EXPLOSIVE
SLUDGE ___G. GAs . ___C. RADIOACTIVE __ . G. FLAMMABLE ___K. REACTIVE
__ OTHER CUBIC YABDS.- 4 million __Db. PERSISTENL:;,,'H. IGNITABLE __ L. INCOMPATIBLE .
3 {Specify) Vemi oo - ‘ M. NOT APPLICABLE
) NO. OF DRUMS —
JASTE TYPE -
<ORY SUBSTANCE NAME 01. GROSS AMOUNT 03 COMMENTS
1 SLUDGE - ’
K OILY WASTE i . ]
. |soLveNTS :
) PESTICIDES ] ] )
f OTHER ORGANIC CHEMICBLS _:;;, —fe=
! INORGANIC CHEMICALS - | / -
5 ACIDS '
¥ BASES B =l
2 HEAVY METALS | Unknown i . _ . ] Lesd, Zinc, Cadmium .
-ZARDOUS SUBSTARCES (See Appendix for most frequently cited CAS Numbers)
T - e
_EGORY 02 SUBSTANCE NAME ~ | = 03 CAS NUMBER 04 STORAGE/DISPGSAL METHOD |05 CONCENTRATION CONCENTRATION
¥ Lead | 7439921 mine tailings pile " | mean 2,077 ug/g
EE Zinc 7440-66-6 mino tailings pile . -7 mean 1,226 ug/q
< Cadmium 7440439 mino tailings.pile =~ - . mean 26 ug/gq
Copper T 7440508 mino tailings pile .| Unknown

p =
4 E ) T - _
4 -
A B g
4 _ p—
4 B ; -

#DSTOCRS (See Appendix for

CAS Numbets).

4EGORY 01 FEEDSTOCK NAME - |.02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
*DS . FDS 1 i
“ps FDS ]

DS . FDS T e

£DS = FDS . .

4 SOURCES OF INFORHATIOR (Cite gpecific referencos, e.g.,

stato filosy -samplo analysis, roports)

jency A tion Plan for Lead
and tailings from the old
surl - Rolla. Dangerous Pt
4
4

Mine Tailings, Desloge
Lead Belt of Missour
opert

Missourl,
tor M
es-of Industrial Materials 6th Ed. N

ssour

praft EPA files.
Agricultural
:;{rvxng Sax.

A study on
Limestona,

tho possible use. of
Univorsity of

F )
JRM 2070-12 (7-81)

E!

anh
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PO?BEIIRL HAZARDOUS WASTE SITE = . - I. IDERTIPICATION

i B
?pn . PRELININARY ASSESSHERT R 01 STATE[02 SITE NUMBER
i : - #o D9B1126899

H PART 3 - DESCRIPTION OF HAZARDOUS CORDITIONS AND-IRCIDERTS

3
JIAZARDOUS CONDITIORS ARD IRCIDERTS - o
3 A. GROUNDWATER CONTAMINATION o 02 OBSERVED (DATE:

PULATION POTENTIALLY AFFECTED: _  ~*~ 04 NARRATIVE DESCRIPTION

Jo is gitential for ground water contamination from surface water becaise faults gxist in the site area. The on-
§ landEill may releade orgsnic ghglatlng agents which could releane heavy metals into the ground wator,

T ) _X_ POTENTIAL ALLEGED

i1 B. SURFACE WATER CONTAMINATION - . 02 OBSERVED (DATE: - - ) POTENTIAL ALLEGED
ULATION POTENTIALLY AFFECTED: i 04 NARRATIVE DBSCRIPTION

ipe aite and several milos downstream the bottom of the Big River is lined with mine tailings, This has raised’
%b and Zn levels slightly in the.water. There is potential for more mine -ta lings to erodé into the river..

| _

C. CONTAMINATION OF AIR L=l . 02 OBSERVED (DATE: . _. ) X POTENTIAL ALLEGED-
ULATION POTENTIALLY AFFECTED: - . 04 NARRATIVE DESCRIPTIONi-_>

7 laden dust blows off the top of the mine tailings pile. - - ) -

q

- , iE

D. FIRE/EXPLOSIVE CONDITIONS L 02 OBSERVED (DATE: ) POTENTIAL ALLEGED
FPULATION POTENTIALLY APFECTED: 04 NARRATIVE DESCRIPTION’

; known or reported to date _
E. DIRECT CONTACT o S 02 OBSERVED (DATE:. _ - ) POTENTIAL ALLEGED
£PULATION POTENTIALLY AFFECTED: ' 04 NARRATIVE DESCRIPTTON

fe aro currently and have in the past..driven all torrain vehiiles (ATVs)-on. the mine tailings pile for
Pation. Also landfill workers are expésed to the tailings daily. . o

F. CONTAMINATION OF SOIL ... 02 OBSERVED (DATE®X ) POTENTIAL ALLEGED
ZEA POTENTIALLY AFFECTED: 600 - ) : 04 NARRATIVE DESCRIPTION
. (Acres) — . -
Srine tallings cover approximately 600  acres. T
| G. DRINKING WATER CONTAMINATION — = R 02 OBSERVED (DATE: ~ .. ) POTENTIAL ALLEGED
ULATION POTENTIALLY AFFECTED:-- . .- - - - 04 NARRATIVE DESCRIPTION - - - ’
4 known or reported to date - o
4 H. WORKER EXPOSURE/INJURY ST 02 OBSERVED (DATE: ) POTENTIAL ALLEGED
KERS POTENTIALLY AFFECTED: .. . 04 NARRATIVE DESCRIPTION T
known or reported to date L R
5 1. POPULATION EXPOSURE/INJURY. = -7~ 02 OBSERVED (DATE:

) POTENTIAL ‘ALLEGED

ULATION POTENTIALLY AFFECTED: __ -~ " - . - 04 NARRATIVE DESCRIPTION




Al " PRELIMINARY ASSESSHENT R T 01 STATE{02 SITE NUMBER
E R e Mo D981136899

& ' © ' _POTE. AL HALARDOUS WASTE SITE . _~ .. I. IDERTIPICATION

PART 3 — DESCRIPTIOR OF HAZARDOUS CORDITIORS AND ‘INCIDENTS
JAZARDOUS CORDITIORS ARD :mc:nzwrs - (CONTINUED) : -

{J. DAMNGE TO FLORA , < 02 X OBSERVED (onréi"l/zséaa ) POTENTIAL ALLEGED
HRATIVE DESCRIPTION Coe T TR

; tural recovery of vegetation has gécurred. The 600 actos of mine ta 11ngs<;re virtually bare.

1 K. DAMAGE TO FAUNA o 02 ___ OBSERVED (DATE: _ ~ -~ ) POTENTIAL ALLEGED

RRATIVE DESCRIPTION (Include name(s).of species) R
lated levels of Pb, Cd, and Zn verae. found in a gstudy that examined algae R -

R ) : POTENTIAL ALLEGED

RRATIVE DESCRIPTION oL h

: foeding fish in the Big River arer n own to have elevated lovels. of Pb ls?fhéir edible tissue. Ffish are
?g? for ugen consumptgon ghtough spor fis hfng from the Big River, = 7o ° gh a

%L. CONTAMINATION OF POOD CHAIN "~ - . 02 OBSERVED (DATE:

)
N
1

h B - i

S_M. UNSTABLE CONTAINMENT OF WASTESJV‘ 02 x ORSERVED (DATE"1977 | POTENTIAL ALLEGED
$11s/runoff/standing liquids/legkggg'dfumsy ‘ : - -

ZPULATION POTENTIALLY AFPECTED: - ° . 04 NARRATIVE DESCRIPTION e
dion of mine tailings inte the Big River. L

i N. DAMAGE TO OFFSITE PROPERTY = . -~ 02 X OBSERVED (DATE: 1977 = . ) POTENTIAL ALLEGED

RRATIVE DESCRIPTION . e

8iqg River bottom is lined with mine tailings for sevaral milem downstieam from the site and tho biota in the-
contain elevated Pb, Cd, and Zn levels. . : .

4 0. CONTAMINATION OF SEWERS, . - . ) 02 OBSERVED (DATE:- _ . - ) POTENTIAL ALLEGED
] STORM DRAINS, WWTPs E i . DR —— - — -

fRRATIVE DESCRIPTION N B S ) .
4 known or reported to date ’ o -

P. ILLEGAL/UNAUTHORIZED DUMPING - T 02 OBSERVED (DATB{- N ) POTENTIAL ALLEGED
ZARATIVE DESCRIPTION g . C s -
known ot reported to date - 'Ei' s -

i

Ejéscn:p'rmn OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS o

; TOTAL POPULATION POTBNTIALLY APPECTED: 27 739 (3-mile radius) ST

OMMERTS o - -

e
f
{
{

URCES OF IRNFORMATION (Cite specific references. e.g., stato tilod?ﬂsample analysis, reports}

ol of Mine Tailings Discharge-to Big Rivor, Dr. John Novak 1980, -EPA fil
: minar{ Investigation on tho Dynamics_of Motals from Past and Prosent Mining Activities in tho Big and Black .
, Southeastorn Missouri, Prel minary,“BPA files. .
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OA'IE WSTALL .

1/16/87

“DATE DEVELOPED: __N/A - dry

- /morecnvs cover: 2" x 4" Steel 7

Vs

LocaTione __N12461 EB637

~GROUND ELEVATION 779.6 oarum MEL
DETERM!NED gy: _Syrvey

 WELL WATER LEVELS

1 [ OATE OEPTH AEMARK S
— = “1/21. 39.1 ° Dry i
= | 1/21-.. 37.1 25 Gallons added
e B\ |77/21 7738.6 6 Minutes later |-
. = .31 39.1 _Dry
i 'fg;op,fﬁ moaourod from too of rigar
= - AiSER-TYPe: _flush coupled PVC
- = DIAMETER: 21
AENGTH 28 T
= f&Acmi;u bentonite/cement grout
760.2 19.4 Toe OF = '
ELEY oEPTH © "~ SEAL T
Dolou prouad ocurfoeco | /Mbentonlte Dellets
759.2 20.4. . toeoe
ELEV JePTH © SANMD i .
~:| __—sano:_medium_sand (WB4O)
.'.-/—SA:P‘!’? me -
758.2 21.4 TTTOP OF — 7 o
ELEV DEPTH - ... SCREEN e T -
T : : = r,____ scm-:EN DiA:___2 N LENGTH: _ 15 FT
== e
) —r-y ,-s,u.;ol;glze. 0.01
——— -‘. N
- - 7
743.2 36.4 - sorToM
ELLv oepTw - . OF SCREEN e
BOREHOLE DIAMETER: 9 In
T . 4.23" HSA
7421 37.5 . " sdriou of:n%L METHOD:
ELEYV DEPT™ ~TOF KOLE
REMARKS: M@NﬂTORUNG WELL UG 1
— .~ GEOTECHNOLOGY
St Louns, Missoun
L E
3 PLATE




DATE INSTALL . 1/16/87
_ . DATE oeveLopep, __1/21/87
: 786.0 2.0 TOP OF ;/"morecnbs cover: 4" x 4" Steel
ran GROUNO eLevaTion: ZB4.0 oatum - Sl
= oersnumso 8y: _Syrvev '
//\
: ;_WELL WATER LEVELS
3 = i 1 = -DATE DEPTH REMARK S
; ‘ = “1/21 46.8
. = = | 1421 37.0 Added 36 gallons
g L = = ({2t 443 After 20 minutes
j ‘dopth mooourod from too of rinar
- = —~="RISER TYPE:_flush coupled PVC
N = T DIAMETER 2 1N
tengTk_ 30 Fy
] . =| __—@ACKkFiLL: bentonite/cement erout
: 255 Q0 _26.0 0P OF =
: 0EPTH . SEAL . e o
§ ° boloo proued 08("060‘ R / SEAL benconlte pellets
757.0 _27.0 " vopor o
; ey JEPTH SAND A :
- %.)"';./‘SAW‘,‘: Nmﬂ_edium sand (WB4Q)
756.0 28.0 - _ToPOF /] .
ELEV OEPTH . _ SCHEEN k.- - ’ -
: ) ] =l — BCREEN oia:__ 2 w  tenath 20 v
=517 _pvC
L ¢y -_,ﬁscw*s'ze.-,o-m IN )
; ~ B =
- —— -‘-L -
A —~
736.0 _48.0 . Borrom [ ==f E
£Lev oePTh - OF-SCREEM _|' -{ ———} - T a
: o . PN N BOREHOLE OIAMETER: 9 In
‘ ‘ e E'-\-'-lz'-l"i'j//'iomu METHOD: _4.25" HSA
735.5 48.5 7 ' eortom I
‘ ELEV OEPTM - OF HOLE !
REMARKS:  MORNITORING WELL DG~ 1
: . . T GEOTECHNOLOGY -
- R St Lours, Missoun
PLATE 2




AESCDC ey

NTTRI R T QU LL RSV V1Y PRI TIREI 7 L 7

Qub N EDbY) bl ING St

796.2 2.1

ToP OF
R < M1 © - RISER

791.6 2.5 ~  toPoOF
eLev oepTH ® T T SEAL

. .
Doloo grourd auefaeo - -

_790.6 _3.5 . toeor

ELEY DEPTH

/89_ 6 45 . TOPCF

ELEV oEptH 0 SCREEN

764.6 29.5 - BOTTOM

£Lgv pepTH -~ OF SCREEN

763.6  29.5 . _ soTrou
ELEV oePTH ..~ OF KOLE

REMARK S: Ti _

T onre et n__1/13/87

"“OATE DEveLopep. _1/20/87

Il

;/IPF-OTECTIVE cover: 4" x 4" Steel

T

GrRouno ELEvation: _794. 1 oarum MSL

R

T 'OE.TQ‘,WNED g8y: _Survey

Vs
N
I\ T

—|  TTWELL WATER LEVELS - |

.| OATE DEPTH REMARK 3 |
. .| 1716 24.3 Before development
- | 1/20 24.5 After development

A3/ 23.3

.dopth moagauraod lrom tap of rioar

. DIAMETER: 2 INM

;SEAL;'b'enconite pellets
/ﬁ', et -

/SAN?‘medlum sand (WB4D)

<) screewoia:__ 2w LEwGTH: 23 - FT
sy * rype: PVC

.y Ustorsuze: 0,01 R

_-BOREHOLE DIAMETER: _ 9 N

27 ORILL METHOD:_4.25" HSA

 “MONITORING WELL DG-2

- - . GEOTECHNOLOGY
- - ::_:.17‘;3_7—: -7 B £ SL L Mi n - B
- _ PLATE




| oATE odTALL  __ 1/13/87

-DATE DEVELOPED: _N/A - Dry

[ PROTECTIVE cover: 4 x 4" Steel
/LOCAT\OR N9746 £8892

. GROUND ELEVATION: 783.7 opartum - MSL
OETERMINED BY: _Syrvey

" S“WELL WATER LEVELS :

- DA-TE DEPTH REMARKS |-
11416 44, ' s
~1/20- 44.1 20 Gallons added
; . /2% 44.6 10 Gallons added

.| ddolh moaourod from too of risor
‘ - Fissn TYPE: Flush coupled PVC
g OIAMETER: 2 N
LENGT'H: 30 gy
;f B e S -
o ﬂACKFuL benr.onlte/cement czrout:
ELEV oePTH © = -
j bolow grouwad surfaco T /1@{:{{5?[”:01111[8 pellets
: 756.7  27.0 .~ “topom : )
TLey DEPTH ' SAND e 7 .
R R .8AND ;. medium sand (WB40)
-é B B o A o a.../-—_'r! - (
755.7 28.0 CI0POF T =] s
3 ELEV 0EPTH . ’:sjc_:REEN [ —— :'.7 : o -
- - ——— / sanEN Dla:__2 1N LENGTH:_15 T

- ==[.7 _PVC
- —— t"’.; —=S_LV__OT,:7VSIZE: 0.01 IN

740.7 83.0 . portom |- zég,:_. LT
: ELEV oteth  OF SCREEN _J' d———{.¢4 .~
ST [ 1% aete0] BOREHOLE DIAMETER: 9 n
; IR - . ""‘..;':.;".-,-aI :D—'E"LL METHOD: 11_25" HSA
738.7 45.0 .  BoTTOM el
3 fLEv oep™ - “OF.KOLE =
] REMARK S: L MONRTORHNG WELL DG-= 3
. RS . T T GEOTECHNOLOGY g T
: BT PLATE 4




T oatEwsTAL 3 1/19/87
_OATE peveLopen: _N/A - Dry
770'? 2.0 . toe of ) >/WOTECTIVE cover: 4" x 4" Steel
e msER ~locanow  N10934 E8137
B ';cnam ELEVATION: 768.2 parum - MSL
’ | _DETERMINED BY: _Sufvey '
773 //\\\—:"’ -
- RS WELL WATER LEVELS !
- {--DATE DEPTH __ REMARARSI |
-1/21 28.3 '
- --1/21 26.3 _After 22 gallons
- -1/21 27.2 6 Minutes later -
dapth éonuurod trom top of rioar

- 'f","g'E_,Bj?PE _flush coupled PVC -
“DIAMETER: _2__ 1M ‘

it

LBETY et

Ny

752.5 15.7 "= top oF
ELEV pepTH © - SEAL

i g

bolow geovad ocurfoeo

/,; SEAL: bentonite pellets

5 751.5 16.7 -~ Topor
1 gLev DEPTH - - . SAND

:'."’/‘;.3;_\@ : mre_'dium sand (WB4O)

749.2 9.0 - ToPOF

ELEY OEPTH . SCREEN .Y . ' L e
; R el ’__:.:gc’aezu_om: 2 ¥ LENGTH: 10 FT
== e pic | |
fre— :] ~5‘-°T size: 0.01 w
| —=z1n : . L:;— = . | N
739.2 29.0.  sortom | "l
ELev oeptn ~ " TOFSCREEN _|' {~————J -4 = ~ .- -
e 75 eers..t| __S-BOREHOLE DIAMETER:__9 N
. T AN AR RN - "
i , TR AL, METHOD: 4.25" HSA
. BOTTOM ¥ VID l.l. ETHO
ELEV 0EPT™ T73:a OF KOLE ]
REMARKS: MONHTORHNG WELL DG- 4
- o7 -- GEOTECHNOLOGY

= St Lous, Missoun
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. — — .t e T T oS R T et oo = e




f T o UAn_;rn#;:u'u' ~ 1/ 19701
_ " -DATE pEvELOweD: ___1/19/87
683. 1 1.1, Tor oF | _-paoTECTIVE cOveR: 4" x 4" Steel '
[ KT Sy T
’ - FISER LocaTicre __N12069 E9185 ,
- —/ — '=;Gnm;éCEVArto~: 682 oatum: MSL
. " DETERMINED BY: _Sugvey
= 5l [ T WELL WATER LEVELS !
- 14 | DATE OEPTH REMARR 3
o -} 119 _6.0 After installation
= = | 1/19 -_7.0 After development
= = o
e ‘.; o = "<2|- dopth moaourod fram top af rigsar
L = ‘: RISER TyPe: _Elush _coupled PVC
- = = DlAMETER: 2
R ; LENGTH: 6.2 _ry
C = BACKFILL:
682.0 [ R TOP OF = - N
ELEV pepTH ® ~“SEAL = -
° betow orourd qurfoco . i / SEAL __cement
679.0 3.0 Tor o7 g -
ELEY DEPTH ---SAND —— S .
3 ] :..._ SAND - - natural sand
% 671.9 51 topor = A
ELEV oEPTH - SCREEN [2{=T/—¢.° T A .
= - P == ——+ScREENDIA:___ 2 N LENGTH:__§_ _FT
== pe:_PVC
% - sd==¢'3 - ~sor size: _0.01
g R T
; - coofl s——r—1l.", -~
- 7 — _
671.9 10,17 s8ortom | e
ELEV pEptH- - OF SCREEN _L 4 ————jJ ¢ "~ ~--. -
= F NP RN BOREHOLE DIAMETER: 4  in
. St et Catene et of RS o i
2 lees of _DRILL: METHOD: 4° hand auger and casing
671.6 © _10.4 .BOTTOM = : i g
ELEV pEPTH ~ - T TOF KOLE =
REMARKS: MONET@RHNG WELL DG 5
— L  GEOTECHNOLOGY
L - . ** St. Louis, Missouri
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IR T R I R i R [ PO _ . . NU.V /s O

M surte o R - " TSHEAR STRENGTH, 1sf
Surface Elavation;? 80  Complation Data - g; 3 A-vure - aur ' o-sv
Datum _MSL w ‘5 " 03 1.0 1.9 20 239
; O w n i 1 L i
- ro "5 X |'@ | STANDARD PENETRATION RESISTANCE
E w S g . ,3 {asTy 0 1383)
o DESCRIPTION.OF MATERIAL ol 3 B e comon
o = =L - PL I O U — L
z 5 10 20 30 40 30
1 1 1
Tan to gray, very-loose to loose
slightly silty fine SANO o
becoming gray and more silty balow - 59 o A R
14 feat - e - '
- 10 ) S
- - Gr'a'l'n' Size
e l—d e praln ol Ze
E S e B © Analysis.
g . B KR R S N
£< ~ e s PR TN e SRS
] A
@ o204 . - . N T
wa . ST - . - PR N .
Z: SR oy S EE : c Braln Size
gm — : SS AT L Ana]ySIS
24« Intermixed gray:- loose to medium B e O O N .
5: danse. silty cloyey SAND. to sandy B o= PR FR ._':j:'.:_':

3 o|-30H clayay SILT . I R (PR

1 fs e b Grain Size

| v e S84 1 1. A ° Anal sis:
% = O e O A A,

3 N S e [ S O (PPN

q gz — m O T

; E;‘QO'* Auger refusal ‘on. SANOY DOLOMITE at B D EEERRR R R R .

§ =5 37.5 faet - e N B SIS PSR

= o _ . . R B CS o . . e R

3 ge S R A IR I

3 S5t . B R R R

E: zr J e T e .

3 o, B O T
-= BT . e o b e e
Sl 501 R N N I P e Ba— ;
:'.:é I S RREEEN I DA
Sy o N IR IS Y I D
[-4" R I e I
-w e e s o S
L e e R I D I
'.3_5 . R A I
g -60] T

' -70- —_—

3 = T S [ P T

: e EETNS D EERE RN EEREREEERS ERREENERES

GROUNDWATER DATA - ORILLING DATA T

ENCOUNTERED AT23. S réér 7 ayesr _9° qu_Lonérw*

1 AT FEET AFTER uouas WASH BORING FROM = FRET - -

3 AT FECT Awrzn____uouas - __MM _omiLLer _KDQO _Loeeer - LOG OF ORBNG

FREE WATER NOT ENCOUNTERED CME_SS oalLL RIG - i
OURING DRILLING oy : i
REMARKS: ;5 e UG-1
o - GEOTECHNO{LOGY
SEE NOTATION SKEZET FOR DESCRIPTION OF ABGREVIATIONS B e St. Louis, Missourl
- . PLATE 7




L T A G AN g

e

shylRLIt R

L

VTG TR AT

-1 e [ R R | [ A T S L S W,

NO. W/ vy O

NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE OOUNDARIES

FREE WATER- NOT rzncoun'rzm-:n CME S5

DURING DRILLING

REMARKS.EME_mnnLLnc1ng_nell_nnsing_installed_____

DRILL “RIG - .

DG-1

SEE NMOTATION SHOZT FOR DESCRIPTION OF ABBREVIATIONS St. Louis, Missouri

PRHUJEL | - =
ion784 T =" [2.] . SHEAR STRENGTH, tsf
Surface Elovation78 " Complation Date 01/16/87 5 A-vure O-aus2 O-sv
Datum _MSL . o w :
;3 w OS IO l5 20 23
o . > § a_J STANDARD PENETRATION RESlSTANCE
.]-: :ﬂ S g’?._: -t":‘; (asTe 0 1300)
a DESCRIPTION OF MATERIAL e lo B e contenr %
az i A T dLL
= D IIO R0 310 40 5?
Tan. ilocosa to madium densa., fina SAND e
with zones of grcy clay up to 3" - : .-
e o 1853 A
10 S - “S& R IR S
= Eeeg o S‘S AL e e e e e e
- . B P D L LT
q - - - S IS IR U
alt 20- = A
a . R R
Q = P I T
, A 113 EERUNERR R RS RN R RN RN
= N R SORSEEREEE RSN B
2 O . o (O
3_30_ . _ . -gi ......... -N .................
- - B S I I
9 R PR O T R
< -— 4S8 1 At oo frain Size
- Gray. medium danse.-silty SAND cooiiooof oo Analysis
I to scndy SILT with zomas of gray, Y P TR A PR Tl
a0 cloy and silt: . 1= S R
ﬁh S DR D DD D
- ~ SRS DD NN D
e ' 1SS | A
> - N T S
h ...........................
o [ I A DU (NN NN
&l o i N = AR Accjooniiiiiipo i
: S I EEETETEEH EETESEES] TR
g Gray., medium dense.- silty to o ss A
slightly clayay fina SAND R O T I
60 B R B
CIEEL i ea i raim Size
- ] T :::::::":::::::::AnalySIS
_]0_. ?ST— . A ........
B 1 [V CRRREEE] RS ERERS RS
Gray. very loose. scndyondclayey B P OO DRI I
SIL¥ with green and black organics ) NI IR I
Ot gg Feet Tt - A ..........................
GROUNDWATER DAT[\'; ' DRILLING DATA R
ENCOUNTERED AT 3J4 FEET _ 7_ 7 augern 9" HOLLOWY. STEM . -
AT FECT AFTER HOURS - WASH GORING FROM Feer o
ar FEET APTER _MOURS MM__ oRiLLer _KDO Loecan = LOG OF BORING

GEOTECHNOLOGY

PLATE
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o A el gt L ALY g il

s
:

[T RNy

rnuveu s, —. e — — — B K . Ny, (S NI N E P Y
(CONTINUATION OF BORING | - . 88 1% | SHEAR STRENGTH, tsf
DG—'I N Ek§Ll»RF'I’lCE ELEVATION _fes | éAu‘;’ » A-uult O-aus2 O-8v
;3 g 09 J0 19 10 23
£+ e | > .| & | STANDARD PENETRATION RESISTANCE
- 1) [.& - 3 A u“:;z %z.gqo?oor
. - oL
a i DESCRIPTION OF MATERIAL SElS| ous PO PSS
oz S T 3 PLF O— —{LL
= _ § Ilo 20 310 49 !?
Gray, very loowme,; eandy ond clayey e
SIL¥ with green. cnd black organice wrmEs - .
ot 99 feeat S5.{ A S
i ) Grain Size
904 = O - AnalySLs
p RN S AR
H QA . . T
g -— - - - _
gd - S o T A
35100_ : &5 TN LR e
B TERMINATED AT 100% . DUE TO INSTABILITY el S [N ET O T
T OF TAILINGS ) . R
a ——I.. o TTETS L s
E;l ==z _ 1= T
<g#io4 e ——t—
w ) [ R L Y I
3 - e AU
EE ] - R
oy . ' . R A DR IR I
€ . . L e T [
%220 e Y
o< . S T L
gg L Ll
ae - E ] O N
g+ o - I PSR IS A
- N P
L L e A T [ I IO
351304 —
&z _ e
ry R . SESESOEES BRSSO DOSEBEGI
e : AR ENADEMPENEN BN
"m ..................
; 0-. e O O O SO
73 | e e e
0- et
/60 : N T
170 - ] ) et
= e GEOTECHNOLOGY
9EC HOTATION SHQET FOR OEYCRIPTION OF ADGREVIATIONS R St. Louis, Missouri -
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L3TH BTN VSR P dTL A

AL 1+ T HEA T Lt L

NOTE: STRATIFICATION LINZE REPRESENT THE ACPROHIMATE OOUNDARIES

T T T e e T et s e NU, =t =i o
[ surface Elovation7ga - : e SHEAR STRENGTH, tsf-
| Complaotion Date J1/13/87 | & . A-vus2 O-aqus2 O-3v
Datum _MSL, ; =-w -
;J 3 - ‘tg 0.3 Lo 18 20 2.3
- "y <|.& | STANDARD PENETRATION RESISTANCE
J’I': " C _,g»: = A (asTy 0 13a6) -
. ] . 7(' - 8LOWS PER FOOT -
4w DESCRIPT'ON OF MATERIAL e - S B L WATER CONTENT, %
£ 5 10 20 %0 a0 50
Gray. loose, SAND *with zones of 1" :
silty to clay ey SAND g S
Y )’ . S5 a
‘ R I ' rain. e
—] e ks , PRAdD 818
Gray. very loose. __'s'cndy to slightly : SSA R I
¥ clayey SILT- . - _ R B
< R B T IR e
3 o0 , LT o BEla e e
o . = . - N e e e e e .
5 - | ] . Brain Size
S DU R - Brain
w —,. .. als .
@ ] , I H1© ‘Analysis:
z = S U N
b4 s N ) T [ O
z__3 . S8 A
9 L : = 7.y
5 Medium stiff.. dark brown and gray. /— ) T I T gag".
z \ silty CLAY ... o ERa N IR RS DRSS
2 N D] el R R ED
- Split spoon reFusal on SANDY BOLOMITE | -k _ 1.0 R
2 at 30.5 feat" . B R R D IR I D
oft- 404 — L g :
-] — et T
o St e e
- R A A R I
° S PO I E D R
af e e e e e e e e e e
> _ L T T S
- - DI R D A DA
d ;- _ LR R T R .........------;7..-
- 504 oL | ST ST PRcea—n
E. O I T S N B
u D I B IR S
1 e e
[ e T e e T
& | S e T A T A
@ T [ e
—60- ’ S ISP B
- 701 o I B rreerrees Poveres me—
GROUNDWATER DATA . o DRILLING DATA
encounterep Arl3. S rs?f" Ayeer 8" NOLLOW_STEM . )
AT FEET AFTER - Houms WASH DORING FROM _____ FEET- ’ oo
AT FEET AFTER ____ . HOURS™ ~__ MM _oRiLLEr KDO__Cosser -LOG OF QRHNG '
FREE WATER MOT ancoumuco CME_S55 oaiLL Al o
OURING DRILLING B
REMARKS: _EJLC_mncu_t.anLng_u.aLLcnsing_Lnsi;nl.lad_. DG—Z
e GEOTECHNO&.OGY
SEE HOTATION SHEIT FOR DESCRIPTION OF ABBREVIATIONS __St. Louis, Missouri ]

P

LATE 10




RNV, D e S em e A e B B NO, O/ U/, 0D
Surface Elovation 784. | - el - SHEAR STRENGTH, fsf
Datum MSL Rt Completion Data (O1,/13/87 3t A-vure O-aus2 O-sv
e - E Mw ﬁ ’ 0.9 o 19 20 ‘2.8
- . 15 2| & | sTanDarD TPENETRATION RESISTANCE
m w e [ < W« - A- (asTH D 1306}
- ar gLowS PER FoOT
o DESCRIPTION OF MATERIAL S8l 3 ous bed roor
oz 3 PL} O —qLL
= T 3 10 20 30 40 30
Tan. loose to medium dense, ) ’
fine to amnrca... m:rq and silty SAND
T‘OI - .
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i APPENDIX.D =
~ Sample Results Heavy'M'etg_lrsr_.in
. Desloge Tailings-Pile
D-1. .




© CONCENTRATIONS OF LEAD, GADMIUM, AND" ZING FROM SAMPLES
“7'TAKEN AT THE BIG RIVER-DESLOGE TAILINGS PILE

Sample “Metal Ccncy uafyg

—No. Pb td - Zn
70909 1670 - 3.8 1670
*-D901 1540 7 738.9 1700
—--0902 1420 -21.47 1150
.. .D903 1190 ~ 1.7 330
s . D904 ————— 1420 —— 54,8 2380
D905 . 2590 3002 1320
0906 3840 ©=34,9 1750
“ D807 3560 - --26.5 11380
- .~....D908 , 970 .. 6.8~ 875
. D909 ——— 1250 — 1596 — 950
. 7"D910 1800 15,7 1040
ST D9l 1360 -e25 1080
" --.0912 2310 - - 40.0 1890
© ... D913 4470 - - 18.3 821
D915 ———— 1530 ——"13.8.—— 680
-7 D916 826~ . " 15.7 531
.- .p917 3140 Co-31.7 1440
. D918 1020 178 637
-~ D919 958 . 21.4 798
.- .. D926 —-——2710 —29.9- 1380
... -Db921 1570 T T80 511
- 40922 937 o 7.07 406
T o«-...D923 835 .. 8.0 373
- ... D924 896 7.5 437
5 _ D925 — 1310 ~9.8 - 373
2 - -D926 1080 13 297
3 =~ D927 983 ~ 11.8 354
: - . D928 . 877 ~..-16.5 518
5 D929 964 13.8 373
: e -.-.-D930 ———1380 ————— 15.0 582
3 D931 1010 T 18.5 698
] .+ D932 1150 . 21.5 816
: .. D933 951 11.6 233
- . D934 1620 20,5 840
Ce - D935 ———— 5530 ———46.9 404
- D936 1570 - 24,2 933
.. D937 1400 fe. 8.7 525
.. D938 1230 ... . 19.8 733
.. D939 1140 Cooers 783
. 7 D940 ——— 2380 =~19.2 1380
.. .7 D94 1120 TT9.2 558
I T - 1410 ~vi L 1504 715
S D943 4320 - _ 768.2 3580
-~ L. D944 1800 - 15.8 1210
7 D945 ———1710 ——.21.1 1090

FROM: WIXON,B.G., ETAL. UNIVERSITY OF MISSOURI-ROLLA, A STUDY OF CHAT..AND TAILINGS
FROM THE OLD LEAD BELT OF MISSOURI FOR AGRICULTURAL LIMESTONE. DECEMBER, 1983.
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